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Foreword 


P RESENT CAPITAL outlay investments in elementary and sec- 
ondary school buildings, sites, and equipment in the United States 
are being increased at the rate of about $3 billion annually. 

Maintenance and operational sendees, important aspects of prop- 
erty protection, educational progress, pupil safety, and plant effi- 
ciency, are being provided in these facilities at a cost of more than 
$1 billion a year. This cost may be expected t,o increase as new 
facilities are added. School plant management, like otlier phases of 
the educational program, faces serious challenges, making it impera- 
tive that school officials have some knowledge of the basic principles 
and procedures involved ij)/schoo] plant care. ' ' 

This bulletin deals primarily with organizing and developing effi- 
cient maintenance programs for school districts. Planned as a com- 
panion bulletin, Administering the Custodial Program will be con- 
cerned with practices and procedures involved in the day-to-day care, 
or operational services, of school plants. 

It is hoped that these bulletins will be useful to thbse concerned 
with organizing, developing, improving, and administering school 
plant maintenance and operational programs. 


Fred F. Beach, 

Director . Administration of 
State and Local School 
Systems. 


E. Glenn Featherston, 
Assistant Commissioner , 
Division of State and Local 
School Systems. 
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Preface 


P U BLICATIONS dealing with school plant management fre- 
quently devote space to articles%m various maintenance problems. 
In some instances these problems are discussed a^ segments of 
broader subject areas; in others, they form the basis of professional 
magazine articles. In most cases, such discussions are limited in 
scojk*, being conHned to certftfn well-defined aspects of the total 
problem. They are usually scattered among' many publications. 

School administrators who desire help in organizing or in improv- 
ing district maintenance programs may not have ready access to 
these scattered soured of informaion, or if such publications are 
available, may not have Vime to sea'rch out, study, and analyze the 
available materials. 

. The 'purpose of this' bulletin is to bring together, in one document, 
the collective “know-how" of many people whose experience enables 
them to give authoritative information on school maintenance' pro- 
grams. The ideas, practices, and suggestions which have been used 
in tliis bulletin have been carefully documented as to source. 

The author wishes tov acknowledge the use of all materials to 
which reference is made, and to thank those from' whom helpful 
suggestions have been received. 


R. N. F. 
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CHAPTER I. - 
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Introduction 


S CHOOL PLANT operation and maintenance, two closely related 
areas of school plant management, constitute one of a number 
of complex problems which confronts public school boards. An 
essential factor in efficient school administration is a well organized 
and properly functioning service for the operation and maintenance 
of the school plant. Operation includes those day-to-day services 
and activities which are necessary to keep the physical plant open 
and in a usable condition. Maintenance consists of those services, 
activities, and procedures which are concerned with preserving, 
protecting, and keeping buildings, grounds, and equipment in a satis- 
factory state of repair. It covers a wide range of activities including 
some repairs, replacements, renovations, and adjustments. 

THE PROBLEM 

The problem of school plant maintenance begins on the day the 
school board accepts a building from the contractor and continues 
throughout the entire life of the building. Experience indicates 
that in far too many instances school officials .fail to recognize this 
fact, They seem to assume that a new building requires little or no 
maintenance Until it has been in use for several years. It is a mistake, 
sometimes a costly mistake, for school officials to permit maintenance 
needs to accumulate before they attempt to develop a planned main- 
tenance program:’ An adequate school plant maintenance service is 
vitally important to the pupils, to the educational program, and to the 
community, because the weH'-Tcept school building not only serves ns a 
shelter and ii school home for the pupils, but also as a tool of education 
and frequently, the center, of community life. It is essential that 
school plants be so operated and. maintained that they provide opti- 
mum service. Adequately planned, well-built school buijdings may be 
so operated and maintained thatthey fail to provide this service. On 

v ' '• : .-l V- 
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the i other hand, average or sometimes mediocre buildings may provide 
satisfactory service if they are properly operated and jnaintained. 

The public school plant, usually t planned and often financed 
through cooperative community efforts, frequently represents the 
.omost substantial as well as the most important community invest- 
ment. Dedicated to school and community uses and representing a 
major community interest, the school plant should be so maintained 
that it merits continued community appreciation and adequate finan- 
cial support. Good school plant management programs do not “just 
happen**'- They must be well planned, manned by competent per- 
sonnel, given a fair share of the school district revenues, operated to 
9erve the best interests of the pupils, and managed efficiently. When 
a program is carried on in this manner, it will not be difficult for 
school officials to justify maintenance costs. 

iMportance of Maintenance 

It has been estimated that the present value of all public elemen- 
tary and secondary school property in this country was between $28 
and $30 billion in 1958-69. Present trends in school construction 
indicate that approximately $3 billion will be spent for capital out- 
lay in 1959-60. Future classroom requirements will be influenced 
by such factors as the present Imcklog of needs, increasing birth 
rotes, normal school plant obsolescence, and population mobility. 

Both the existing facilities and those that are to be added from 
year to year will require adequate mainterffl|e if they are to func- 
tion satisfactorily as tools of education. T$£dmportance of main- 
taining these facilities lies not only in the necessity for obtaining 
optimum service from theta but also for protecting the district’s 
financial investment in them. It seems axiomatic that expenditures 
for maintenance accomplish both purposes. Such expenditures make 
possible a cleaner, healthier, safer school environment, and purchase 
additional years of usefulness, thus prolonging the interval between 
replacement dates. 

Another significant point is that maintenance, if adequately 
financed, consumes an important segment of the school dollar. This 
is demonstrated by the fact that if a planned maintenance program 
has been followed by the school district, it is generally believed that 
not less than 5 percent of the district's current operating budget, a 
h^ure which seems to have national acceptance, will be required to 
support an adequate maintenance program. 1 For a new school build- 
ing it has b een suggested that from one-half to 1 percent of the total 

Mr m°8 K p. H0W M * ny 'tfawpM. Oeto- 
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plant. cost should be allocated annually for its maintenance. 2 For 


year, some authorities suggest that from 1 to 2 percent of the current 
replacement cost of a school plant should be budgeted for each year 
of its maintenance. 2 * * 


the district, reported data' indicate that the school systems of the 
country spend slightly less for this purpose. A review of the bien- 
nial reports on expenditures, for all full-time public elementary and 
secondary day schools in continental United States from 1947-4# 
through 1956-56 reveals that in only one geographical section of the 
country — the North Central — have expenditures for maintenance 
equalled or exceeded recommended amounts, and in this case, for 
only 2 of the 5 years. yt 


Table 1, page 4, shows the total maintenance costs, thetotal cur- 
rent operating costs, and the percentage the former is of the latter, 
covering one year of each biennium from 1947-4# through 1966-56, 
with States grouped according to four geographic 'regions. For the 
five years under consideration, maintenance costs have averaged 4.5 
percent of the total current operating costs in 1947-48, 4.6 percent 
in 1949-60, 4.3 percent in 1951-52, 4.1 percent in 1958-64, and 3.8 
percent in 1955-56. This means that maintenance expenditures, as 
compared with total expenditures, were nearly 1 percent le§s in 

1955- 56 .than in 1949-50. When one considers that there were not 
only more buildings but also older buildings in 1955-56 than in 
1949-50, it is indicated that less attention is being given to mainte- 
nance than formerly. This reasoning seems further justified when 
one compares total maintenance costs in 1947-48 with those in 

1956- 56 and total current expenditures in 1947—48 with those in 
1955-56. During the first year of this comparison a total of 
$169,536,000 was spent on maintenance, while nine years later, a total 
of $319,559,000, a difference of $150,023,000, or an increase of slightly 
more than 88 percent, was spent for this purpose in continental 
linited States. Total current expenditures, meanwhile, increased 
from $3,752,460,000 in 1947—48 to $8,251,420,000 in 1955-56, making 
a difference of $4,498,960,000, dr an increase of nearly 120 percent. 

. , ' ^ 

* Georg* H. Bush. Maintenance Praetors for New School Buildings Ameritmn School 
sad Vmitm rrify, 29th E*l., VoL 1. New Torh : American School Publtahlaf Corporation. 
1907. p. 274-278. 

* Paul J. Harrla. Supervision of Operation and Maintenance. Association of School 
Buxineoa Officiate, Proceeding* (SSth Annual Convention). KaMmasoo, Mich. : The Amo- 
elation. 1982. p. 148152, C. M. Cornell. Preventive Maintenance of Buildings. The 
Hollow's Schools, 68: 104-108, October 1958. 


older buildings which have been properly maintained from year to 


Although the recommended minimum expenditure for school plant 
maintenance is 5 percent of the total annual operating budget for 
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iia other words, from the beginning to the terminal years of this 
comparison, total current expenditures increased by 120 percent: 
maintenance, costs by 88 percent, making a difference of 82 percent 
in the respective increases.* ' - 1 

Although this difference would indicate that efforts to maintain 

pla " t8 hav . e dec rea^ in recent years, there may be other 
factors which help to explain the difference. Many new school 
SK?* W * re constructed between the year 1947-48 and the year 

* !f .S” era,ly thou ^ not necessarily cor- 

rectly, that new buildings require little or no maintenance, and for 

this reason a smaller percentage of the total school costs may have 
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I !** n allocated for their maintenance and upkeep. Many older build- 
I iiitos, having reached a state of obsolescence, were abandoned during 
I the period, and since maintenance cofcts for obsolete buildings are 
I generally high, the total amount allocated for maintenance was re- 
I duced trough the process of abandoning such plants. In addition, 
I other school operating costs, such as expenditures for teachers’ 
I salaries, salaries of nonprofessional personnel, fuel, instructional 
1 supplies, janitorial supplies, power and electricity, and services pro- 
I \ided by expenditures under fixed charges, have increased to such 

I an extent that boards of education absorbed*some of these costs-out 

I of funds that normally should have been spent on maintenance. 

I Another way of showing the importance of school plant mainte- 
I nnnce ‘® to^ compare the total average annual current erj» nditure 
| per pupil with the average annual school plant operation expenditure 

per pupil and the average annual school plant maintenance expendi- 

* ture per pupil in continental United States. 

| Tab 2, page .6, shows these data according to type or classifies-^ 

! ,ion of “hool districts. That is, rural areas are classified according 
to the number of school districts— single or multiple— contained in 
a county, and urban areas are classified according to the size of cities^ 
For convenience, the per pupil expenditure for plant operation and 
plant maintenance^are also shown as percentages of the average 
annual current expenditure per pupil. ’ 

It is of interest to note that rural areas with a single school dis- 
trict have the lowest per pupil expenditure, and cities with a popu- 
lation of'100,000 to 1,000,000 have the highest per pupil expenditure. 
Cities with a population of 10,000 to 25,000 approximate the general 
average per capita expenditure for all types of districts. For the 
country as a whole in 1955-56, the average current expenditure per 
pupil was $256; for school plant operation, $24.69, or 9.4 percent of 
current expenditure; for school plant maintenance, $11.39, or 4 per- 
J Cen, l of L c 1 urr ® n i expenditure. (This percentage for plant maintenance 
is slightly different from the percentage shown for the same year 
(1955-56) in Table 1, page 4, but the probable explanation is that 
there have been differences in roundin# totals.) 

The total expenditure for school plant operation and school plant 
maintenance for all full-time public elementary and secondary day 
schools in continental United States during 1955-56, the most recent 
year for which these data are available, was $1, 072,299, 00G. 4 Repre- 


n ** *™ 1 *! •I * 4 ™"*' * »»« BMt—itH-lt. Washington : US. 
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seating about 13 percent of the current operating budget for that 
year, this figure seems to indicate that school boards do consider 
school plant operation and maintenance important. 
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Public Concern 

During recent years the public has shown great concern about 
inadequate school facilities. This is attested to by the fact that long- 
term capital outlay indebtedness for school construction, approved 
either by popular referendum or by governing bodies which repre- 
sent the people, now stands at an all-time high in continental United 
btatea. Funds obtained through long-term financing plans have 
been used to construct classrooms in unprecedented numbers, yet it 
seems probable that classroom shortages will be a continuing problem 
for several years. 

One way to relieve classroom shortages, frequently at much less 
expense than the cost of new classrooms, is to modernize, rehabili- 
tate, -and maintain existing school buildings and thus prolong their 
life. This is particularly true if the buildings are structurally safe 
and properly located with respect to the school p&pulation to be 
served; Although many communities seem to show more interest in 
providing new school facilities than in renovating, modernizing, and 
utilizing existing plants, there are reasons for this point of view. 
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Amolig such reasons are: Most school plants of recent vintage are 
more appealing and invoke greater community pride than older ones. 

In .many cases, new school facilities are financed through State sup- 
port plans, local long-term financing, or through a combination of 
these plans, neither of which may require a great increase in local 
tax rates. Funds for school plant maintenance are generally limited 
to State allocations, if any, and to.those derived from local current 
tax levies, a source which would require higher tax rates, if per- 
missible or if not, higher assessments and the same rates on all tax- 
able properties. Either of these requirements would force local tax- 
payers to contribute additional funds for the maintenance program; 
and funds spent for maintenance often provide improvements in 
school facilities that are^iot always apparent to the public. 

Some illustrations of maintenance expenditures of this type are 
repiping heat and water systems, replacing radiators and heating 
plants, rewiring for electrical services, and replacing a troublesome 
roof. Such improvements, expensive though they are, may be known 
only to those who occupy the building and to a few others; hence 
the general public, having little information about the desirability 
of modernizing and renovating older buildings, and seeing little 
visible evidence of the results of such expenditures, may not be as 
enthusiastic in support of maintenance as for new construction. In 
this connection, school plant people frequently complain that main- 
tenance is a “stepchild” of the school district when funds are being 
allocated for various school services. This complaint is not always 
without foundation, because school boards are often able to cut ap- 
propriations for maintenance without invoking major criticisms such 
ns would be forthcoming if cuts were made in appropriations for 
other essential school services. 

In order to stimulate public interest in, and develop a deep concern 
for, the significance of school plant maintenance it seems appropriate 
to suggest that school officials might perform an essential service by 
publicizing the advantages inherent in a long-range, well-planned, , 
adequately financed maintenance program of the school district. 

* 

MAINTENANCE AIMS 

Tlie overall objective of maintenance is to keep school facilities in 
such condition that they will meet the requirements of the educational 
program. More specifically, maintenance aims include those activi- 
ties, services, and procedures which help to: (1) Promote health and ** 
safety, (2) provide operating economies, (3) prevent time loss, (4) 
preserve property values, (5) retard deterioration, (6) prevent obso- 
lescence, and (7) develop community pride. 
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Hedtfc and Safety 

If school buildings are to be free of conditions which may adversely 
affect the health and safety of pupils and school employees, they must 
be kept t^lean, properly heated (or cooled), ventilated, iud lighted. 
In addition, if noise is a disturbing factor, as it frequently is in buildr 
ings where many activities are in 4 progress simultaneously, some 
method of noise control should be provided. 

Unsanitary conditions create many health problems. Respiratory 
diseases are spread by dust- and gflpn-laden air; digestive disorders 
are often brought on by the consumption of food which has been 
improperly stored, prepared, handled,' or served; many other types 
of communicable diseases and infections may be spread by insects 
and rodents which are often harbored in unprotected storage areas 
and on unkept grounds; and many other health- hazards may be 
created by unsanitary, foul-smelling toilet areas. Classrooms that 
are underheated or overheated and are poorly ventilated do not pro- 
mote good health. Impaired eyesight and other visual difficulties 
are frequently caused by poor or improperly controlled artificial and 
natural lighting. Certain nervous disorders and auditory problems 
may be brought about by unsatisfactory sonic conditions. The main- 
tenance program and the school plant planning program, if designed 
to promote health, will give due consideration to these and other 
health fact ora 

In addition to providing a school environment which is conducive 
to good health and to favorable conditions for learning, officials are 
obligated to maintain safe school facilities. Parents who are re- 
quired to send their children to school, children who are permitted 
or compelled to attend, and employees whose work requires them to 
1)© on school premises have every right to demand safe buildings, 
grounds, and equipment. School safety, ah all-inclusive term, covers 
such risks as fire, mechanical, electrical, boilerroom, and maintenance 
hazards. It is obvious that the full scope of these hazards cannot be 
discussed in this bulletin, but it is felt that a few pertinent illustra- 
tions will indicate the significance of maintenance ad a means of 
eliminating them. * 

Of all school safety hazards, fire is perhaps the most spectacular. 
School fires occur at a rate that id alarming, there being an average 
of 11 school fires every day of every month during the last 3 years.* 
Fortunately, all of these do not cause loss of life, but during the last 

half century nearly 1,000* people have perished because of school 

~ ■ ♦ 

»Pa®l Vllllia Kearnejr. How Flre-8afe I* Tour Child 1 * School? mi ion at Parent 
Tracker. 34: JO-1* September. 1958. 

. •National Fire Protective Association. Occupancy Tire Record (Fir* Record Bulletin 
FR 37-1 1. Boat on. Man*. : The Association. 1937. p. 1-3. , 
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fires. -Undoubtedly, some of these* have died needlessly. In order 
to eliminate many fire hazards in schools, school plant planning and 
maintenance programs need to consider, among other things, the 
arrangement and design of stair wells and shafts, firewalls for corri- 
dors leading- to exits, fire-resistive materials for corridor floors and 
stairs, type and location of exits, segregation of building areas in 
which fires are most likely to' originate, the installation of noncom- 
huKtible-air ducts, the installation of fire protective equipment, and 
the installation of fire doors. 

Another safety hazard concerns the mechanical features of the 
school plant, which may included Unprotected outride stairs and • 
entrance platforms; narrow inside stairs; risers that are* too high 
and treads that are too narrow; slippery surfaces for stair treads, 
ramps, and floors; lack of handrails for and ramps; improp- 

erly hung doors; lack of safety glass wher^ needed; absence of panic 
hardware on outside doors; the existence of open stairwells with low 
Imlustrades or none at all; corridors with open radiators and pro- 
truding drinking fountains; walkways restricted by wajl projections; 
and shower rooms with slippery floors and uncontrolled hot water 
valves. Many other examples could l»e given of unsafe mechanical 
features of school buildings. 

Electrical hazards are particularly noticeable in older school 
buildings, and their maintenance crews should be on the alert for: 
Open wiring, knob and cleat jobs; unprotected outlets, metal switch 
covers, overloaded circuits; switchboxes and panel hoards in unpro- 
tected wooden cabinets; frayed extension cotds draped over nails or 
pipes; electric motors and other electric appliances without grounds; 
and absence of pilot lights where needed. These are a few of the 
hazards that may be found; there are many others. Newer structures . 
are generally wired under the National Electric Code, but even so 
many precautions need to be taken in dealing with electrical services 
for these buildings. 

Boilerroom hazards, like electrical hazards, are not as noticeable 
in the newer schools as in the older ones. For example, high-pressure 
boilers are rarely found in new school buildings, and boilerrooms in 
new school buildings are generally located so that they are not under, 
or adjacent to, areas occupied by pupils. Nevertheless, there are 
certain hazards, even with low-pressure boilers, some of which in- 
clude: Improper fuel storage, applicable particularly to oil and 
coal; failure to test safety devices, such as valves, low-water cutoff, 
Itigh-pressure cutoff, and other types of automatic controls; lack of 
pressure gage, and unprotected piping; and sometimes pipe runs so 
laid that they are a danger to traffic. 
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• Maintenance of school facilities is closely related to the effective- 
ness of the school. No matter how well a structure has been planned 
and constructed, it is subject to deterioration and if it does not have 
proper maintenance, safety hazards are bound to increase. Some 
examples of maintenance hazards include : Highly waxed and pol- 
ished floors and stair tread; failure to change air filters because of 
the expense involved ; storage of combustibles in spaces not designed 
for such materials; the use of attic space for storage; insufficient 
illumination for stairwells and in other areas where fills may occur; 
improper layout and surfacing of playground areas; poorly planned 
. access rohds and service drives for the premises; and the use of 
flammable curtains in auditoriums. Proper maintenance can either 
remove these hazards entirely, or at least, minimize them. 


y Economy of Operation 

School buildings deteriorate with age and use. As they age, it 
becomes increasingly difficult and often more expensive to maintain 
'and operate them in a manner that will provide maximum service 
and safety. One aim of planned maintenance is to effect operating 
economies, in some instances, by providing maximum service at no 
^increase in 'cost, or in others, at reduced cost. 

In general, school plant operating economies seem to fail into three 
categories, namely : Labor, utilities, and supplies and equipment. 
A few examples in each of these categories will illustrate the signifi- 
cant qf planned maintenance in effecting economies in school plant 
'operation.o 

Inmany buildings, particularly in older ones, such items as con- 
venient service sinks, adequate and convenient storage for custodial 
supplies and equipment, suitably located electric service outlets, and 
hose bibs for both hot apd^cold water at strategic locations have 
been overlooked. These/Mnditions can generally be corrected by the 
jntenance department so that the time consumed by custodians 
inning to remote parts of the building to obtain tools and sup- 
lies and later replacing them can be cut to a minimum. In cleaning 
operations where labor accounts for 90 percent of the cost, 7 correc- 
tion of these condition^ could save many custodial man-hours during 
the school year. Another maintenance procedure which has been 
found to reduce the custodial load to the extent of three full-time * * 
employees in a school district whose school population is about 8,000, 
involved the use ofa^circulating floor maintenance crew to perform 
all floor waxing fqr the district.* . - 

,» How To Krtuee .Maintenance Coots. Softool Management. 3 : S1-S4, February IMS. 

• Richard A*. King. Dereloplnr ProgrontW Maintenance.' American Softool Board 
Journal 186: 86-56, tla* 1908. " 
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In the category of utilities, proper maintenance may affect econo- 
mies in the cost of water, fuel, and electricity. For example, a water 
faucet with a steady drip will waste about 9,000 gallons of water 
each year;~a faucet with a steady stream one-eighth inch in diameter 
* will waste 9,000 gallons of water in 3 days or more' than a million 
gallons a year.* In addition, if .these faucets are on hot water lines, 
there is a waste of fuel -to heat the water. Replacement of gaskets, 
or even the faucets themselves, is an inexpensive maintenance ^ro- 
cedure which may save many dollars during the course of a school 
year. Another illustration of operating economy through planned 
maintenance is provided by the Detroit public schools where proper 
engineering maintenance and modernization of the heating plants 
affected an annual saving of about $250,000 on fuel costs for about 
300 school buildings. 10 In another case, it was discovered that an 
. erroom was creating a waste of fuel by not supplying 

n sufficient amount of air for proper combustion. Much of the fuel 
was escaping through the stack in the fotm of gases. This situation 
was corrected at small cost by the expedient of admitting more air 
to the boilerroom. 11 


Electrical services often become expensive because of wasted' cur- , 
rent. Inefficient fixtures cause current waste; old, inefficient electric 
motors consume more current and deliver less power than new 
•motors. .Color of ceilings affect illumination levels. If the ceilings 
do not have the projfer reflectance factor, or if they are dirty, they 
decrease the efficiency of electric lights. In addition, electric lights 
often replace natural illumination because outside windows are not 
clean. The atmospheric soiling of glass over a month's period will 
impede the transmission of light by as much as 25 percent. 1 * This 
applies not only to window glass but also to glass fixtures used in 
connection with electric lights. An adequate maintenance program 
will provide for the replacement of inefficient fixtures and motors, 
correct ceiling conditions, and keep windows and light fixtures dean, 
thus eliminating much waste in the use of electric current. 

Othqp school plant operating economies may be effected through 
' the selection, purchase, and use of maintenance tools and equipment. 
Such economies may be realized through greater efficiency in work 
standards, improved Quality of results achieved, decreased quantity 


• KMwrt Innttrr. The Car: and Cleaning of Plumbing Flztorce In School Building*. 
4merfeo» Softool Soertf Jon mol. US: 45-47, vjuly 1S4S. 

«• John D. L’Hote. Supplying Beat to the Detroit Pablk^SchooU. Ameriemn School 
VnfronMg. Now Xorts American School PnbUahlng Co. SSth Bd„ VoL L 195T-5S. 

j) a ^ 

• ****** A; m&k D*** to ••***§ School*. Mew York SotahoM Pub- 

Hailing Corporation. ISM. p. •-«. 

M-mwry B. Linn. , BconaCaiec in Plant Operation. Amtriemn School m4 Uuintriitp. 
Nog fork : American School PoblUhlng Co. Vofc; IT. 1S45. p. 281-299, 
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of materials used, and an improved morale among workers whose 
feeling of achievement will be much higher than that of personnel 
without adequate equipment. For example, the purohase of an elec- 
tric scrubbing-buffing machine and a wet-dry vacuum machine may 
save enough custodial man-hours during 1 year of usage to more 
than pay for the ^equipment. At the same time, better cleaning and 
polishing results will be shown, and the operators will have more 
pride in their accomplishment. The installation of pit receptacles 
at each outside door in school buildings where the grounds are 
muddy, or likely to beconte so, may cost a few extra dollars but will 
save endless hours in floor cleaning operations. 

A ' * ^ 

Avert Plant Shutdown and Tune Loss 

Another- purpose of maintenance is to prevent plant shutdown and i 
time loss, which may be achieved through a program of “preventive y 
maintenance,” a plan whose concept is simil^r to that of “preventive 
medicine.” It operates on the principle that “a stitch in time saves 
nine,” and that it is important to correct' minor defects before they ! 
reach “epidemic” proportions. 

< In years prior to the advent of complicated mechanical and service 
features of school buildings, breakdowns necessitating the closing , 
of schools were rare; but as these features have been added, there is 
greater opportunity for serious mechanical failures which make it 
necessary to close schools until repairs are made. Thermostatically 
controlled steam supply valves, electronically controlled motors for j 
heating plants and ventilating systems, and in some instances sani- 
tary and other service systems involving hydraulics are some ex- I 

amples of ' the complicated medhanfcal and service features of many j 

’present-day school buildings. , ' , 

Although emergencies may arise in situations where preventive 
maintenance is practiced, they are far less frequent when periodic 
checks of equipment, followed by replacement of defective parts or j 
faulty items, are made. Such periodic inspection makes it possible 
for the maintenance department to make repairs long in advance of 
actual breakdowns, thus averting plant shutdown and time loss or 
discomfort to occupants. In actual practice, it has been found that 
such repairs and corrections can be made during the summer months 
when school buildings are unoccupied. This procedure is not only ! 
practical but also economical. * * 

Preservation of Property Values u 

In most communities school properties represent a financial invest- 
ment which has necessitated heavy local tax levies and often maxi- 
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mum local effort over a period of several years. Preservation of 
these property values is an evident aim of maintenance. Adequate 
school plant operation and maintenance retard deterioration, reduce 
(ire hazards, decrease the need for extensive periodic rehabilitation, 
and extend the useful lives of buildings and equipment, thus pre- 
serving the community’s investment in such properties. 

Maintenance applies to all parts of a building, to its equipment, 
and to its grounds. In some building areas, weathering, wear, and 
tear are more noticeable than in others, and the need for maintenance 
in. these areas is more specific. Timely attention to such details 
reduce maintenance cost. 

On the other hand, deferred maintenance, which may be regarded 
ns maintenance neglect, inevitably leads to more rapid deterioration, 
results in costly rehabilitation, and often makes early replacement 
necessary. Some examples of maintenance neglect and its effect on 
school properties are: Failure to give immediate attention to de- 
fective roof flashing may cause serious wall damage ; neglected roof 
leaks may cause decay of structural members, damage to insulation, 
ceilings, interior finish, and equipment; failure to- clean out clogged 
downspouts or to repair broken gutters may cause serious water 
seepage into walls and mortar joints and thus damage both outside 
and inside walls and mar interior finishes; lack of attention to de- 
fective electric wiring may result in loss of life and loss of property 
by fire; and lack of site care may lead to serious soil erosion, cause 
student accidents, and impose limited usage of valuable outside space. 

Correcting Obsolescence 

In many communities across the country, there are scores of school 
buildings which no longer meet the housing requirements of the 
educational program offered today. In some instances, these com- 
munities have either reached or approached the maximum limit of 
their bonding capacity, and can no longer provide the necessary 
funds for new school construction.— These and other economy-minded 
communities may be able to decrease their school housing problems 
by improving conditions in existing buildings. Many of these, lack- 
ing some of the elements essential to a good environment for learning 
but' suit ably located with respect to school population, are too sound 
structurally to be abandoned. 

Such buildings are generally classified as obsolete, yet in most 
instances, ean be improved to adequately meet today's educational 
needs in their particular districts. As a maintenance procedure, 
these improvements can usually be accomplished through a process 
' of modernization, rehabilitation, oT- remodeling. If it is decided 
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that these obsolete buildings can remain in use for educational pur- 
poses, a complete job of rehabilitation — sometimes referred to as 
“Comprehensive Renovation” — should be done. 

Modernization , a process , by which existing plants are adapted to 
the needs of changing educational and community programs and to 
newer concepts of pupil services, may include improved science 
facilities, the installation of fire-resistive stairways, and the replace- 
ment of obsolete equipment. This procedure may involve some re- 
habilitation and remodeling, but is not limited to them. 1 * 

Rehabilitation , as used here, refers to a general overhauling of a 
complete building or a major portion thereof. Its purpose is to 
restore a building to its original state of serviceability or to improve 
upon it. Rehabilitation may involve ’ renovation, replacement of 
parts, and remodeling . 14 

Remodeling , which means a change in structure or a major struc- 
tural improvement of a building, may include: Removal or reloca- 
tion of partitions, an alteration of roof structure; lowering of ceiling 
heights, adding structural members for strength, and changes in 
exterior walls. While modernisation and rehabilitation may be in- 
cluded in remodeling, it is not limited to these procedures . 14 

Although architects and engineers usually prefer assignments 
which call for the designing and planning of complete new buildings 
rather than the remodeling of old buildings, their services should 
be secured when old buildings are to be restored and modernized. 

Questions concerning comparable costs of modernizing old build- 
ings *nd of constructing new buildings may be answered by the 
reported experiences of school systems over the country. These ex- 
periences seem to indicate that many buildings now classified as 
obsolete can be modernized, rehabilitated, or remodeled so that they 
will meet modern educational requirements at from one-third to 
two-thirds the cost of comparable new structures. 1 * 


* Y 1 *?* B *" w1 * 11 **- **habllltatkm, Modernisation, and R« 
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Promote Coamnity Pride 

Prompting community pride in school facilities through a program 
of maintenance has greater significance than just “pleasing the pub- 
lic.” Schoof officials are well aware of the fact that a clean, well- 
kept school plant not only contributes to the health, happiness, and 
character development of the children, but also promotes a favorable 
community attitude toward the school, develops respect for school 
property, and thus becomes a factor in its preservation. School 
principals often assert that inadequate school plant maintenance 
frequently breeds pupil contempt for the property which is often 
expressed through misuse of washrooms, littering of premises, and 
defacing walls, furniture, and equipment, as well as other forms of 
vandalism. On -the other hand, good maintenance generally, but not 
always, creates an atmosphere where just the opposite is true. 

Furthermore, adequate care of valuable school property has impli- 
cations for public relations as well as for fiscal management In 
most communities, it is pleasing to the public to know that officials 
haVe preserved public school property through efficient, economical 
management procedures. This public attitude is often demonstrated 
by the reasonable financial support accorded the school and by the 
pride with which its facilities are shown to outsiders. 












CHAPTER II 

Devejoping a Maintenance Organization 

T HE E* FECTI\ ENESS of school plant maintenance, like other 
phases of school administration, may well be determined by its 
administrative and organisational pattern. Adequate planning 
trained i*rsonnel, and efficient administration are essential if the 
maintenance program is to achieve its aims. However, in developing . 
an organization for school plant maintenance, it must be remembered 
that no two school systems are exactly alike in all their elements. i 
Thus, the administrative and organizational patterns of school plant j 
maintenance in different school systems may vary according to a 
number of modifying circumstances. ' 

The purpose of this chapter is to discuss some of the conditions 
which should be considered when the district's school plant mainte- 
nance program is being developed : (A) Factors affecting the organi- 
zational pattern. (B) selection of maintenance personnel, (C) estab- 
lishing lines of authority, (I)) developing personnel policies, and 

(fc) providing inservice training for maintenance employees. 

FACTORS AFFECTING THE ORGANIZATIONAL PATTERN 

In org.niiii.p the school districts m.intensnce program, officials 
should give consideration to each of the following factors: (1) Work 
ilume, (2). division of labor, (3) performance standards, and (4) 
type of maintenance program. * 

Woifc Volime 

It will be difficult for officials to make an annual determination 
of the exact amount of work required to keep all school facilities 
a satisfactory state of repajj, but the evaluation of several elements 
may assist. It is not suggested that these elements should have equal 
weight in all districts, but local officials might consider them in the , 
light of their respective situation. Among these elements M 

Relation of operation policy to maintenance policy, (h)sk«^*h?^ 
school system, (c) age of buildings and equipment, (d) condition I 
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of buildings, grounds, and equipment, (e) type of materials and 
finishes, (f) climatic conditions, and (g) building utilization. 

Relation of Operational Policy to Maintenance Policy 

School plant operation and maintenance, while closely related, 
may be considered separate fields. It is not always easy, however, 
to segregate and classify each job to whether it is an operational 
or a maintenance function. For example, in some school systems 
where there is one organization for plant operation and another for 
plant maintenance, the replacement of a fluorescent or an incan- 
descent lamp may be considered an operational procedure and is 
done by the custodial staff; while in other systems, this operation 
may be considered a function of the maintenance department. Some 
authorities hold, that the assignment of minor, routine maintenance 
duties to custodians, leaving only the major jobs to the maintenance 
staff, increases Employee productivity and decreases labor costs per 
unit of service. Others argue that operating and maintenance effi- 
ciency, as well, as morale among all employees, is improved if all 
operating tasks are performed by custodians and all maintenance 
work is done by maintenance personnel. 

It is not the purpose of this discussion to express preferences for 
either procedure, but rather to show ^t hat if school board policy re- 
quires all maintenance work to be performed by the maintenance 
crew, a larger crew and more man-hours will be needed. Further- 
more, this plan might preclude the use of members of the custodial 
force as maintenance personnel during the summer months when 
extensive maintenance programs are generally undertaken. . 

/ In setting up the administrative and organizational pattern for 
school maintenance and operation, school boards should establish a 
definite policy with respect to duties assigned to the operational force 
as well as those assigned to the maintenance department. 

Size of School System 

Work volume for school plant operation and maintenance will 
depend largely on the size of the school system. In a large* system, 
it may be expedient to organize the work program so that all phases 
of school plant operation and school plant" maintenance and related 
services are under one executive officer whose title might be assistant 
superintendent .in charge of buildings and grounds, or director of 
buildings and grounds. In other systems, it might b£,more practical 
to organise two separate departments, one for plant operation and 
one for plant maintenance, each with a director responsible to the 
superintendent. In smaller systems it may not be feasible to employ 
"separate personnel for plant operation and for maintenance. In 
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such cases, there should be great flexibility in duties and training 
of the custodial staff so that, except in major maintenance ♦ as h* , all j 
maintenance work can be done by the custodial staff. Under these 
circumstances, major maintenance and repair jobs may be contracted 
to local firms, and the regular custodial employees, together with 
busdrivers or oth$r qualified school employees who do not have year- 
round employment, may be converted into summer maintenance 
crews. If these employees are under lore! civil service, however, care 
must be exercised in writing their job specifications. 

Age ef Buildings end Equipment 

The age of buildings and equipment haa some bearingfflft the 
volume of work involved in district school plant maintenance. Air s 
buildings do not deteriorate at the same rate, and unlike the “one- 
hoes shay” they do no t suddenly fall .mrt h..t 
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newly, organized maintenance force, if not properly directed and 
skillfully managed, might find itself trying “to move in all direc- 
tions*’ at the same time. In order to accomplish the purposes of 
maintenance within a reasonable period of time, either an unusually 
heavy work load will have to be carried by each employee, or the 
maintenance crew will need to be large and versatile. 


Type of ivilfdtng Materials and Finishes » 


Another facto* in determining the volume of maintenance work 
required for school buildings is the type of materials and quality of 
finishes used in construction. Many maintenance problems are in- 
herent in lpw-quality construction materials and finishes, and fre- 
quently the low first cost of buildings so constructed represents only 
a small dowi^ payment as compared with total maintenance costs 
over the life of the buildings.* 

On the other hand, the use of quality materials and finishes may 
account for a high construction cost, but may also result in “divi- 
dends^ for the school system through long-term, low-maintenance 
costs. High initial cost with long-term low maintenance is consid- 
ered more economical than low initial cost with long-term high 
maintenance.* , 


Climatic Ca ndfflaw t 


It is generally recognized that in regions which have extremes in 
temperature, ^wildings require greater maintenance effort than in 
milder cl imate s. If there is alternate freezing and thawing, exposed 
surfaces such as roofs and walls will undergo considerable movement 
(expansion qnd contraction), and even though expansion joints have 
been provided, this movement often results in damage to the exposed 
parts. Furthermore, in extremely cold climates, maintaining ade- 
quate heating facilities constitutes an added burden. In other re- 
gions, the ravages of either wind, rain, sun, or excess humidity, or a 
combination of then elements, may cause additional work loads for 
maintenance personnel. 


_ * W. Behcet. Coaotnctlas School BaUdlag* with Material* that will Mtatata* 
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Building IMNioHm 

Another factor involved in determining maintenance work volume 
is the extent to which school buildings are used.. When building 
utilization is confined to regular day school groups, only normal 
wear and tear may be expected ; but if regular school groups and/or 
outside groups are permitted, or are encouraged, to use these build- 
ings after school hours, the wear and tear may be expected to in- 
crease by an appreciable amount, depending on group sizes, hours 
of use. and supervision. 

A fairly recent study 4 surveyed 220 schotol systems with respect 
to practices and policies concerning the after-school use of buildings. 

• The findings indicate that: Almost 100 percent of these systems 
permit after-school use of buildings by both school groups and out- 
of -school groups; more than 75 percent positively encourage after- 
school use by school groups, and 51 percent positively encourage 
such use by nonschool groups; and 81 percent make no charge to 
school groups, while 11 percent make no charge to nonschool groups. 

These findings seem to indicate that after-school use of buildings 
by both school and nonschool groups is not only prevalent but also 
encouraged. Where the practice is extensive, additional man-hours 
are required to maintain floors, stairs, lighting, hardware, furniture 
and equipment, and other parts of the school plant affected by such 
^additional use. 

Division of Labor 

The division of labor according to tasks, or the degree of work 
specialization, is a second factor in determining the type of mainte- 
nance organization for a school district. Although organization of 
the maintenance staff into permanent work crews on the basis of 
rigid areas of specialization is not recommended by some authorities, 1 
others feel that job overlapping can be avoided only when job re- 
sponsibilities are carefully understood and defined.* * 

Since no two school systems are alike, it seems inadvisable to 
suggest that one particular plan of organization will fit all situations, 
local conditions that apply to school plant maintenance should be 
evaluated before a decision is reached as to the type of maintenaiice 
organization the district should have. However, it seems pertinent 
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to suggest that, regardless of the type of maintenance organization, 
the district should secure competent people for all jobs and especially 
skilled people for special jobs. 

Monuatt Standards 

The organizational pattern of the school plant maintenance pro- 
gram may be affected by the performance standards required of per- 
sonnel. If these standards are to be on a high level, there must be 
an organization whose responsible head will direct and coordinate 
all work to effect an easy flow of effective and efficient services in 
the best interest of the schools. On the other hand, sloppy work, 
“buck passing,” and shiricing of responsibility, often tolerated in 
some communities because the labor cost seems low, may require little 
or no organisation, but may be more expensive than quality work 
performed in greater quantity by competent mechanics at higher 
wages.’ 


Type of M i intenaace ProyreMs 

The type of maintenance program conducted by the school district 
is another factor which may condition its maintenance organisa- 
tional pattern. There is no one best type of program for all school 
j districts, but Vilas • suggests that most districts follow some phases 

| of the following: (a) All maintenance may be done by the school 

'‘maintenance staff; (b) all maintenance may be done by oontraet; 
(c) staff and contract maintenance may be intermingled; (d) moat 
maintenance may be done by the staff, but local journeymen may be 
I used on special jobs; and (e) maintenance staff intermingled with 
summer and other assistance from regular custodians. It seems 
obvious that all of these plans will not require the same Organiza- 
tional pattern. 


SELECTION OF MAINTBUNCE PERSONNEL 

After officials have decided on the type of maintenance program 
and oiganization they wish to establish in their school districts, they 
should then select competent personnel to meet the requirements of 
the program. These requirements are largely determined by: (1) 
- Size of staff needed, (2) types of skills required, and (”3) personal 
characteristics denied. 
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SrSlof riant fHwwer, Wotelmooer, am* Oparmtiam. iBdarat tonal Baltctla, VoL 
XXVI. No. A> Praakfort. Kjr.: State Depart neat of Bdacattoa, IMS. p. 174-104. 
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Size of Staff 


The maintenance staff includes laborers, semiskilled workers, 
skilled mechanics, office personnel, foremen,' supervisors, and the pro- 
pram director. In planning a maint/nai^e~p!6gram, a school system 
may determine the exact personnel requirements by *%Tal and error,” 
but a number of factors, if used together and not Separately, mav 
be of value in making this determination. Thes^fttKide : (a) An- 
nual man-hours required by crafts; (b) experience of similar sys- 
tems with respect to staff site and costs; (c) ratio of maintenance 
costs to plant and equipment value; (d) ratio of maintenance costs 
to current operating costs; and* (e) ratio of supervisors to workers.** 

, Mon-Koura by Crafts 

School systems which have kept records on man-hour requirements 
shquld have little difficulty in determining the total number of an- 
nual, man-houre r ^ uire< i **ch cifaft. In the absence of such 

previous records it will be necessary for the district to make a careful 
inspection of all its school facilities to determine maintenance needs, 
which can be recorded and then analyzed as to type. When this 
has been done, estimates of costs and annual man-hours by crafts 
can be established. 

Experiences el Similar School System* 

A comparison of experience of similar systems may be of value in 
determining the sias of the district s maintenance force. School sys- 
tems to be studied should be carefully selected on l he basis of com- 
parable criteria, such as: Elementary and secondary enrollments; 
number and type of elementary and secondary 'school buildings, total 
number of classrooms; number and capacity of auditoriums, number 
and size of gymnasiums, shops, and special areas; number of pro- 
fessional personnel, district population, true valuation of all district 
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from year to year, or where most building are new and lienee have 
higher replacement value, 1 percent of the current replacement cost 
of school facilities may be adequate. For purposes of illustration, 
suppose that the maintenance needs of a particular district are such 
that 2 percent of the replacement coat of its facilities w ill be required 
for maintenance and that the replacement value of its facilities is 
$10 million. In this case, the annual maintenance budget will be 
$ 200 , 000 . 

When the amount of money for maintenance has thus been deter- 
mined, consideration can be given, to the size of the district's mainte- 
nance forre. It is generally recognized that the costs of lalxir will 
consume a minimum of 80 percent of the maintenance budget. 0 

If this percentage is applied to a total maintenance budget of 
$200,000, t he result will be $160,000, the amount that can be allocated 
for salaries of maintenance personnel Then, if an inventory has 
been made of maintenance needs and broken down into man-hours by 
crafts, it will not be difficult for the director of maintenance to apply 
the local wage factor and thereby determine the number of full* and 
part-time employees the district can hire. 

Ratio of Maintononco Costs to Currant Operating Costs 

As has been previously indicated, the school district’s maintenance' 
budget should be no leas than 5 percent of its current operating 
budget. On this basis, suppose that a district’s current operating 
budget is such that $100,000 should be allocated to maintenance. If 
salaries and wages of maintenance personnel account for 80 perrent 
of maintenance costs, the amount that can be earmarked for wages 
and salaries is $80/100. By applying to this amount the local wage 
factor and the number of man-hours required by crafts, the mainte- 
nance director can determine staff size by work areas. 

Ratio of Supervisor* Maintenance employees 

, Sire of the school district, local conditions, maintenance funds, and 
staff sire are important factors in determining district policy and 
procedure for efficient supervision of maintenance personnel Certain 
industry management studies have been instrumental in developing 
the “span of control’' concept which emphasizes that both manage- 
ment and work efficiency are improved if: Not more than 5 super- 
visory subordinates report to 1 chief; not less than 5 nor more than 
10. era ft amen report to 1 craft foreman ; not less than 8 nor more than 
15 semiskilled craftsmen report to 1 detail foreman; and not less, than 

• W«U«*r C. Hawkin*, Prm«tlT» School Malateaaat* Pncm. Xarri»t» Srftaat 
•a* Ualtvraflf- Near tort : American School PoMUfelaf Co. VoL 21. IMS. p. *04-505 
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10 nor more than 20 laborers report to 1 work forertan.£*fcrther- 
mo*, m computing workload, idle or standby time. should 
5 percent of the hours required to meet normal peak loads In 

' ^h^eo i 8y f™ Wherc ,here is onl y 1 supervisor with g or 8 
craftsmen under his direction there is no problem with respect to 

supervisor-worker ratio. But in larger systems where there aremany 
employees for each craft, this ratio becomes an important factor in 
the development of an efficient maintenance program. 

Types of Skills Required 

In smaller school systems it may not be feasible, even if financially 

at IwKtf ’ ° e "S 1 Z« t complement of maintenance personnel with 
Sjjf one skilled craftsman for each area of work. Most small 

-\ d t cts ’ desi . nn & to accomplish as much work as possible with a 
maintenance force, seek men who have a multiciplicity of 
’ ^ nff °rr employee might possess skills in carpentry, painting, 
roofing, hardware, and furniture repair work; another might £ 

and t l P,Pe ^ Sttrng and plumbing, metalwork, and electrical work; 

work w qU ? 'ff v r Umber ° f ° ther types of maintenance 
work. Substantial tasks which require a high degree of specializa- 
tion may be let out to contract under competitive bid procedures. 

n he other hand, medium- and large-size school systems may find 
i economical to employ one or more men who are particularly skilled 
in each of the following areas: Painting, masonry, carpentry and 
cabmetmakmg, electrical, pipefitting and P lumbing7pUstering7he.t 
mg and ventilation, sheet metal; furniture repair, landscaping and 
grounds maintenance, glazing; and various types of shop and ma- 
chine work. The number of employees required for each of these 
crafts wall depend largely upon the size of the school district, the 
type of buildings and equipment, and the extent to which mainte- ‘ 
nance work is contracted. 

Personal Characteristics 

An effective, well-managed, economically operated school mainte- 
nance program can be more readily developed if school officials will 
remember that it is better to keep inefficieiit, unqualified workers out 

W ‘7 ° f “ selK;t i‘®” tfitfi-'M;, eliminate them 

later by the process of “separation”, ^ 4.?^, 

In selecting maintenance personnel, rehool officials should consider 
ijuch personal characteristics as : (a) Age’,' (b) health and physical 

fitness, (c) character, habits, and res|SdSgil,ility, and (d) training 
and experience. - * 
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It is generally recognized that the most satisfactory age for origi- 
nal employment of school plant personnel is between 25 and 40 
years. If an employee is too young, he may not command the re- 
spect of administrative arid maintenance personnel; if too old, he 
may be slow, inefficient, ^and physically unable to do the job. The 
development of an efficient maintenance department may well be 
conditioned by the selection of personnel who are young enough to 
do a full day’s work and old enough to exercise good judgment. 

Health and- Physical Fitness 

If an individual has all other required qualifications but has physi- 
cal defects, does not possess good health, and has low physical vigor, 
he should not be employed to do maintenance" work. Physical defi- 
ciencies such as absence of limbs, hearing and speech difficulties, 
failing eyesight, hypertension, emotional instability, and lack of 
agility are handicaps which contribute to accidents, cause an unneces- 
saiy drain on the energy of fellow workers, and produce unsatis- 
factory work standards, inefficiency, and low morale among other 
personnel. 

Character, Habits, and Responsibility 

Unimpeachable character, approved habits, and a sense of respon- 
sibility are personal characteristics which should not be overlooked 
by officials when they select school plant maintenance personnel. 
Individuals whose conduct, reputation, and habits fire questionable 
often fail to accept responsibilities, are not receptive to suggestions 
for improvement, frequently shirk their responsibilities, and some- 
times demoralize their associates. Although these traits are not 
always discernible, officials may be able to spot undesirable candidates 
by reviewing their employment records, by investigating their inter- 
est m civic, church, and fraternal affairs, by analyzing their .philoso- 
phy of life, and by observing their home conditions. 1 * 

Training and Experience 

If high standards and efficient methods of work are to be achieved, 
ltis imperative that maintenance employees have some training and 
experience in the areas of work to which they are assigned. In some 
cases, this training and experience may have been obtained from 
qther areas than school plant maintenance. If secured from the 

■•Charles Evened Reeves. The Employment and Organisation of School P lan t Pop. 
sonnet A merits** School Board Journal, 121 : 87* December 1950. 

« George H. Both. Qualification*, preparatory, and In-Service Training of Plant Opera- 
tion Employee* ttlt Proceeding*. Aaooeiatton of School Bnatnosa Ofidala. Kala- 
maaoo, Mich., The Association, IMP. p. 190-1M. 
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building construction field or from trade schools, it may be quite 
valuable I„ „ th er ca*s, it m .y „ ot b. possible for officials to ££ 

T rOPri ’“ e ? Iperience ' In ,h » •«"*- district should 
select wily those men who are willing to serve a period of apprentice- 

Sh'p at lower wages than are paid skilled craftsmen during this 

period of appropriate training for their work. 

♦ 

ESTABLISHING" lines of authority 

Lines of authority for supervisory control of all school employeea- 
professional and non professional— should be so well established and 
so clearly defined that the employees understand their relationships. 
Of fundamental importance is the concept that all employees are 
members of a team working together to provide the very best oppor- 
tunities obtainable for child development. The duties of each group 
of employees are different, yet all members should seek to create an 

,n whlch learning process may be carried on in the 
most efficient manner. This team concept can be implemented by the 
supervision of personnel and by the coordination of work schedules 


Supervision 

Experience shows that good supervision is as helpful to noninstruc- 
tional employees as it is to the teaching staff.** Quality of work, 
performance levels, employee moral, personnel relations, and job 
performance techniques can be improved by proper supervision of 
maintenance personnel. These are important if school facilities are 
to make a proper contribution to the educational endeavor. 

Maintenance superv isory problems encountered in small school dis- 
tricts are-much the same as those in larger districts, but size of the 
dwtnct is a factor which often, determines the manner in which 
supervision is handled. Regardless of school district size, however, 
supervision of school plant operation and maintenance activities must 
be concerned with such problems as: Inspecting the plant and its 
equipment; overseeing repair work and alterations; certifying main- 
tenance bills; preparing specifications for materials and supplies 
used in operating and maintaining school plants; evaluating the* 
work of maintenance employees; preparing job analyses, and having 
general custody of school plants. 

In smaller districts, the superintendent or the business manager 
generally assumes responsibility for the direct supervision of school 
plant employees. In larger districts where adequate personnel are 
available, s eparate maintenance and operating staff organization are 

0OOd Sop * rTWo “ upturn’, School,, 
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Chart 1*— Organisation of 


county (undo 25 plant*), state of Florid 


school plant maintonanc* in typical small 

id 




frequently established, and in such cases, different procedures are 
required for successful supervision. 

Tokheim, 1 * in a recent study of school plant operation and main- 
tenance in Fi ida school systems, reported that the superintendent 
of schools is in charge of both operation and maintenance in 25 
counties. In 9 counties, these services are under the direction of a 
maintenance supervisor; in 10 counties, operation is separate from 
maintenance, with a separate supervisor in charge of each. In the 
remaining 23 counties, both maintenance and operation are under 
the supervision of the superintendent of schools and a supervisor of 
maintenance, or there is no county maintenance program, mainte- 
nance being left to the individual communities under the direction 
of the school principal. Tokheim has developed flow charts showing 
lines of authority for typical small, medium, and large Florida coun- 
ties. Chart 1, page 27, represents small systems having less than 


>* School PI Ml Operetta* n< Jfafafeaeaee Frepraa u In FlerMn CounHet. Florida 
State Department of Education. TaUahamec: The Department. 195*. 
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26 buildings; chart 2 below is for medium-sized systems having from 
26 to 50 school plants; and chart 3, page 29, indicates the line of 
authority for typical large systems. 

Coordination 

Adequate supervision alone will not insure cooperation and co- j 
ordination between maintenance and plant operation personnel, on 
the one hand, and instructional and other professional personnel, on 
the other. If the team concept in education is to be fully imple- I 
taented, all involved must participate intelligently and without fric- j 
tion. It is generally recognized that each individual does his work 
best when he is happy in that work and has a cordial relationship 

Chart 2. — Organization of school plant maintenance In typical medium 
county (25 to 50 plants), state of Florida 
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Choit 3. — Organization of school plant mabitonanco in typical largo 
county (ovor 50 plants), stata of Florida 




O 

ERIC 


L 


malm 


**^*^-*— — --/ff * liisaj; Va39B#f 







■ 




80 


ORGANISING THE MAINTENANCE PROGRAM 


‘ ^ rel *tionship can be established if mainte- 

^ u ted With plant °P er * tion «nd with instruction. 

Schotland “ suggests two methods by which maintenance may be 
coordinated with other phases of the school program : (a) The ph£ 

rei^n7*ir f, u f nvi8i0n8 1198 o£ committee8 whose members 

present all available resources of administration, instruction, de- 
sign, construction, maintenance, and operation in planning school 

eH^T^ u- *t!^ i8hi u g 8Uch P rocedures «“ will inherently 
eliminate difficulties before they have a chance to develop; and (b) 

? # r! man which attempts to improve the attitudes and 

the behavior of all people involved so that their day-to-day relation* 
and experiences may be made smoother, happier, more satisfying, 
and productive of good for the schdol system. Obviously, the first 

' ° ' he ? appI ? aches ““ore applicable in planning and maintaining 
new schools than in planning the maintenance- program for existing 
schools, but the second approach may be applied in both instances! 

DEVELOPING PERSONNEL POLICIES 

TTie successful operation of schools, increasingly dependent upon 
efficient services of school plant employees, may be more readily 
accomplished if conditions contribute to a high level of morale 
among these employees. Boards of education can do much tdTnsure 
these conditions by developing, adopting, and enforcing definite per- 
sonnel policies. Some considerations in developing such policies are : 
(1) Job application, review, and appointment procedures; (2) pro- 
bation, promotion, and salary schedules; (3) work houre, tenure, and 
holidays; (4) sick leave, annual leave, and insurance; (ft) retire- 
ment and. miscellaneous benefits. 

Job Application, Review, and Appowtawnt Procedures 

An administrative official designated by the board of education 
shonld formulate a job classification plan which groups positions of 
'similar duties and responsibilities, assigns job titles, and describes 
desired levels of competence for the various types of work to be 
performed. In addition, this officer should prepare a suitable appli- 
cation form, to be completed by each applicant with the desired 
information and returned for review. 

The reviewing officer should set up a separate file for each appli- 
cant. After all applications have been received and filed, a thorough 
investigatio n of previous work records, habits, character, and atti- 

,J 4, £* P L? eb ? tto,,a - Ctt0rdtn * t * MUbIwmm. Ud Plant Optra ttoa. with 
*”"*«*• A—clatkm .* School Salat.. OSriate. 
ma«oo : Tbt Aaaociattoa. 199*. , p. 109-116. 


DEVELOPING ▲ MAINTENANCE ORGANIZATION 

tudes should be made. This investigation may be conducted by 
correspondence or by telephone, but since forthright statements about 
an applicant are more freely given in conversation than in writing, 
wme authorities recommend the exclusive use of the telephone.** 
However, if investigation by correspondence is preferred, good results 
may be obtained if -carefully prepared rating sheets are submitted 
to respondents It is often less difficult and generally more fruitful 
for respondeffltt) evaluate certain designated characteristics of an 
applicant by p*fcin£a check ( /) in the appropriate column opposite 
each characteristic to be rated than to write letters. 

After these investigations have been completed, all applicants 
should be interviewed* given a competitive written examination, and 
required to take a performance test. The interview may reveal cer- 
tain traits, characteristics, and attitudes not previously shown; the 
written examination will determine ability to read, write, and follow 
instructions; and the performance test will show proficiency, op lack 
of it, in the specific skills required in the position. 

Using data obtained from the above procedures, the administrative 
officer should prepare an eligibility lint, from 'which selections can be 
made according to ratings received. This procedure will permit the 
school district to secure capable workers, and will often eliminate 
undue pressure on school officials to employ undesirable personnel. 

Probation and Promotion 

Regardless of the process of selecting maintenance personnel, sound 
policy seems to dictate that new employees should be required to 
serve a probationary period of not less than 6 months nor more than 
1 year before being placed on permanent status. During this period, 
they will have an opportunity to demonstrate their competence, 
secure approval of fellow workers, and establish rapport with the 
organization. At the same time, new employees who fail to make 
satisfactory progress in jobs to which they have been assigned can 
be transferred to other jobs to which they are more suited, or be 
discharged, at the discretion of the board or employment officer. 

On the other hand, personnel who have successfully completed 
probationary periods and have been placed on permanent status 
should be considered fdr promotion when job vacancies create 'pro- 
motional opportunities. Although seniority and “agreeableness” 
may be given some weight in establishing promotional policies, prime 
factors in determining such policies, particularly on levels involving 
management, should be competency, merit, suitability, and aptitude. 

* >« D. Jack mm. SriNtla* Sefcool Ci 

xmt* /ntmi im : as, i«m isaa. 
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Silvy Sttfef 

School boards should place all nonprofessional employees on a 
£"•“'7 **«¥*• fix* position classification shodcThxve a 

^»I fcr " t'*' 7 Wi,h ^ * '° 8 increments^ at 

.TuI. 7 c 8 ’ eren,u, "y 10 "“•> * maximum for the par- 
Ucular classification. In communities where periodic colleJrive 

or some other method, is used to reubtoh .mZj 
may be expedient for tmatri, of education accept ^ * 
Appropriate for school employees rather than a, tip, 

«d r iZov 17 ?'“• T !“ i8 procedure «W “i">in.i. labor dispuS 
snd improve worker morale. ” 

Whatever method is used to establish wage and salary scales for 

Mnprofeesional emp'oyees, it should be telphered tha? the begin- 

10 ' htm 1,r « e| y determine whether the !Xol 

27“.“ u-T"* m,m,e,, * n< * personnel with satisfactory quail- 

h£h mmlifi H '? h W T* “' ,ri “ ^ wr * lly People with 

til h . q n fi .'u n8; ° W 7*" * nd Iboee with low qualiflca- 

tions. Over the years, the school district will be able to secure 

quality maintenance services if it i, willing and able to pay satis- 
factory wages for such services. 1 ' 

Woifc Hours 

In industrial and other types of employment, a 5-day, 40-hour 

PraCti0e ‘ FairneSS to *'''<*>' Plant employes 
seems to make it imperative that they be assigned a work week of 

W^erto n V'™**' ^ 8 l! OU,d 156 for maintenance 

^T«nd.v M u TT*'? tHe "* U,ar 40 houre > or « holidays 

or Sundays, they should receive the same consideration with respect 

to overtime wages as comparable workers in local industries. This 

r ^ ^ fo ™* of addltional Pay or an adjustment in allowance 
for time off, either on an equivalent or a premium Basis. School 

- V ar i PO,,C !^ 8h L OU,d oarefu,, > r define regular and overtime hours and 
should specify the rate of remuneration, or adjustments for time off, 
in terms of hours such as flat rate, one and one-half, or double time' 
for overtime, for holiday and Sunday work. If board policy with 
respect to overtime is specifically spelled out/employees know what 
to expect when they accept employment, and from this standpoint, 
will have no grounds for complaint, dissatisfaction, or failure to 
comply with work orders when they are issued. 

Tenure 

^ S ° h ^l plan u pe ™ nnel who hav ® successfully passed their period 
of probation should be placed on a tenure status that will give them 
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a feeling of security in their positions as long as their work, habits, 
and attitudes merit retention in the system. In school districts 
where all school employees must be elected on an annual basis, com- 
petent school plant people should be re-elected without having to 
reapply for their jobs. This procedure adds stability to the mainte- 
nance organization, provides incentive for individuals, to improve 
their efficiency, and helps to remove such positions from the reach 

of those who would use pressure on boarda/bf education to secure 
them. 

Holidays 

In order to avoid any question on the part of either labor or manage- 
ment with regard to holidays, boards of education should hare a 
written policy which stipulates the specific holidays for which em- 
ployees are to be paid. If it becomes necessary for any employee to 
work on any designated holiday, this policy should designate the 
extra pay involved, if any, or provision should be made for other 
time off, either in equivalent hours or on a premium The 

number of holidays allowed nonprofessional employees should be no 
1«» than the -number of days allowed professional employees, pro- 
vided each group is paid for the same number of months each year. 

Sack Leave* 

Nonprofessional employees, like other people, have various ill- 
nesses. When ill, an employee should not be expected to work, and 
when the illness is of reasonable duration, he should not be required 
to forfeit his wages while recuperating. Boards of education should 
adopt a definite written sick leave policy which will protect the 
school district from abuse and the employee from wage loss. Such 
a policy is advantageous to both the district and the employee. The 
employee who is. ill, but continues to work, exposes other employees 
to possible communicable diseases, and prolongs the period of his 
own illness. He seriously impairs his own efficiency, and may caose 
accidents to himself and others, thus creating possible district lia- 
bility for these accidents. 

. A sick leave policy which grants one sick leave day per month 
with pay, with provisions for a minimum of 36 cumulative unused 
sick leave days, is considered reasonable for nonprofessional em- 
ployees. However, as a protection against possible abuse, the written 
sick leave policy should specifically state that tlie board of education 
may require a doctor’s written certification to an illness after a 
specified minimum .period of absence, depending on the wishes of 
individual boards. 
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Afwwnj Lttv( 

£r3'iFr ' =Xf rjisstr 

driven, f^ l “T ***?" """J ™P lo W ™ch 'as clerks, bus- 
’ , *""* "orkere, custodians, end, occasionally teachere. 

n u, 1 . r f,r T l 10 ° <h 'J ' ypeS ° f ^"o'^n'i^ed work during t£ 

^L°^rz z h ™ p "*~ -■ ^ — - *»ow 

In school systems where full-time, nonprofenional employees ere 
eenerel Wl “ •"<*'««•' * wreks'sZ, tw th" 

ZTl Z** y “ r dirt *“* ">*' "*y should be allowed p.?d 
reention, m the same mho aa full time employees For eaamrie 

tllfthl r “ ' mp ' 0yed f ° r 10 »hould be allows ,1 

fifths as man, day, „ employees who are on a U-monthbuta. 

l^ZZ'lr. in 1( t,C * ,ion W *— « « may be 

I'm! *A , For “""P'*’ “ nw •shool syMems 

recognise and reward long periods of faithful sendee by somewhat 

per ’°^ s fo * m P ,o y«* who qualify. In any event 
d * fin * “ d * , P'* in *" sduations with 

respect to paid vacation plana. 

laswaiKt , 

hoa^XTih 0 /. P J^ 0nnel requiring definite school 

taerd policy laths of mnurance proteetion for school employees. In 

2£ j£r r ,u,M d0 no ' **«* "» «iLditum , t 

nocial insurance, boards should decide whether or 
not to Purchase such insurance, and if so, what kinds, in what 

“L"S " h A u t0 Pay the 008t - If ,he «** » 8 to he paid jointly 
by the board and the employee, board policy slvould spec ify whether 

“ t<>U> requiml ° f 1,1 em P ,0 y«* or to be „n a volun- 

on^h^ ^ h ^^P a y«*«^ is used, board, policy should be clear 
durtW^r M b ^ r ?° b i ,ff,lt,0n8 ’ em P ,o y«e obligations, salary de- 

•° cniin<f to "“Ployed It is well to 

”r«n^ ^ M OT * ny P* 11 of U,e «*■ of such 

insurance theee costs are not only a direct but are also a continuing, 
contingent liability to the school district. 
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^^^1 districts participate in social insurance programs, cover- 
s|Pte rally confined to one or more of such types as: Workmens 
compensation, or some form of health and accident insurance; groupV 

i fe; group hospitalisation and medical service; and employee 
liability. r 

Egly,'* in a recent study of fringe benefits for classified employees 
of school districts of 100,000 population dr greater, reports that most 
fringe benefits are granted by school districts of 500,000 to l t 000i)00 
population, located in tin Wool. Of the W school districts reported 
in this study, 72 percent provide workmen s compensation/ with 87 
percent of these paying the total cost; nearly 12 percent provide 
hospital, medical, and surgical insurance, with 54 percent of these 
paying the total cost; 85 percent provide life insurance, with 25 
percent of these paying the total cost; and 86 percent permit payroll 
deductions for health and accident insurance. 

W hile these and other types of fringe benefits for school mainte- 
nance personnel may not be considered essential by some school offi- 
cials, competition from industry, where such benefits are often freely 
given, may force school districts to grants hem in order to secure 
competent people. Furthermore, in States where school district im- 
munity for liability has been waived, workmens compensation insur- 
ance, whether required by State law or not, seems essential for the 
protection of the school district as well as the protection of district 
employees and their families. 


If school boards adopt retirement plans and contribute funds to 
help provide retirement income for school personnel, whether pro- 
fessional or nonprofessional, written policies should be carefully 
formulated to cover many phases of the program, such as: Contri- 
butions, retirement age, monthly benefits, death benefits, rights of 
survivors, and disposition of any residue funds from employee con- 
tributions upon the death of the retiree. 

There are arguments for and against five designation of specific 
ages for compulsory retirement, but if school boards adopt policies 
establishing compulsory retirement ages, they have an obligation to 
a*«ure those concerned of some means of livelihood after retirement. 
This assurance may be provided through a local retirement plan, a 
State, plan, the Federal Social Security plan, or a combination of 
two or more of these, depending on State and Federal statutes, local 
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conditions* cost to the employee and to the board, and maximum 
oenents to retirees. 

Available evidence indicates that school boards are giving attention 
to regulations concerning retireihent when they develop policy manu- 

‘ 7 ,. " a " * n ‘ , ^ ih / of ***** ix>li<*y manuals representing 

li States, mite » found that nearly 70 percent of the districts have 
board policies relating to .retirement, usually covering both profes- 
sional and nonprofessional personnel. These range from the adop- 
tion of policies similar to Federal regulations on retirement through 
a variety of local. plans, some with optional and some with com- 
pulsory retirement ages, with most specifying the percentage of an 
employees salary- that must be contributed to the retirement fund. 

MisceiUneous Benefits 

In addition to the foregoing types of employee benefits, the written 
policies should also cover numerous other situations which affect 
management -em ploy ee relationships. While not intended as an all- 

me usive list of such situations, fhe following merit board consid- 
eration : 


Bereavement We with |>ay, if allowed, should be defined so that 
there will be no misunderstanding as to the number of days allied 

or as to deceased relatives on whose account suclf- leaves ufav be 
granted. / 

Chruttmae $hopping t , for school employees’ whose work liours con- 
flict with the business hours of local retail stores, may necessitate some 

ime off by such employees. If board policy permits Christmas shop 
ping during work hours, a time limit should be specified. ' 

offet break a, if allowed for other employee groups, should lie per- 
mitted for school plant personnel, and if permitted should lie limited 
to not more than one-half hour each day. 

Court attendance, if done as a civic duty, should cause no loss of 
salary, but board policy should make it clear that any fees received 
should be counted as a part ofthe regular salary, not in addition to it. 

*7** * and medical ** not included in sick leave allowed, 

should be permitted on an emergency basis without salary loss, but 
board policy should be so clear that this privilege cannot be abused. 

Employe* association Meeting*, if planned and conducted during 
work hours for the purpose of improving morale and efficiency, may 
justify absence from work with no loss of pay. Board policy should ~ 
establish the conditions for attendance at such meetings in the inter- 
est of the school district. 


« AIpbrn* L. Whit,. Cterscterfette* */ Sr*<w>l *»mr4 Pollcw Mmmumlt W.»hln,to B • 
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I llneet of family , like bereavement, is an emergency which upsets 
and disturbs the work schedule of employees from time to time. 
Liberal board policies with respect to serious illnesses may accom- 
plish more “good will” than many other employee benefits. 

Personnel confute ling may be of such importance in solving per- 
sonal and family problems that boards may wish to provide such 
service to all employees. 

School attendance, like association and inservice training meetings, 
should improve employee efficiency. If school boards wish to permit 
school attendance for this purpose during work hours without loss 
of pay, policies should specify the maximum amount of time allowed, 
the types of courses employees may pursue, and whether or not salary 
increments may be expected after the satisfactory completion of cer- 
tain courses. 

Termination allowance , if allowed for any employee who loses his 
job through no fault of his pwn, such as the elimination of a position, 
should be commensurate with the period of employment and the job 
classification held. 

'yTime of to rote may be immensely important to employees whose 
work hours conflict with their precinct voting hours. Hoard policy 
should not overlook opportunities for the promotion of good citizen- 
• ship by permitting such workers to vote without being docked for 
lost time. \ * 

W ork improrement wggeetion* by employees may often lead to 
savings in time and in cost for certain operations. It might be 
financially advantageous to school districts if boards of education 
would adopt a policy of rewarding employees who make worthwhile 
work improvement suggestions. 

PROVIDING INSERVICE TRAINING 

The techniques and procedures for performing the tasks under- 
taken by the school district's maintenance crew must be learned by 
its members either before or after being employed by the school -dis- 
trict. Inservice training programs that help qualify maintenance 
personnel to do their jobs more efficiently will make them more valu- 
able to the district. It has been said that, u The question is not 
whether a district can afford to pay for the formal training of its 
maintenance men, but whether the district can afford not to pay for 
such training.” 1 * In one way or another, the district will pay for 
th> 8 tuning, either through formal class and apprenticeship meth- 

Trtlaln# Program to Action. /Ill Procevdimft, Amo- 
cUtloo of School BoiIdcm OfflcUla. KaUmaaoo. Mich. : The AwocUtton. 1M0. p. SS4. 
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ods, or through long periods of poor service,' during which workers 
learn by mistakes. r 

In providing inservice training .programs for maintenance per- 
sonnel, school trials need to consider: (1) Types of training pfo- 
. g«wns, j [2) areas of instruction, (3) instructional personnel, apd 
(4) methods of instruction. \ 


conditioned by the number of participants, the types of skills in- 
quired, the organizational pattern of the maintenance department] 
tbe availability of instructional materials, and by other local $ondi 
tioiis. As a general rule, however, inservioe instructional programs 
are confined to: (a) Apprenticeship programs, (b) discussion groups, 

(c) formal training schools, (d.) State department of education pro- J 
grams, and (e) college, university, or technical school courses, either 
on or off campus. 

Apprenticeship Training' 

Th® apprenticeship type of training for maintenanfe personnel 
may follow a variety of patterns, depending upon the size of the 
school system and other local conditions. One j&ttem which may 
be administered successfully in any school, system, regardless of size, 
provides for the assignment of inexperienced men. to a skilled crafts- 
man who gives them on-the-job instruction in his particular craft. 
o This tyP® of instruction may continue for as many months as neces- 
sary for the trainees to master the essentials of the trade. As these 
men gain experience and know-how, they are given more and more 
response * tasks, and after demonstrating satisfactory performanMr I 

m their particular trades, are classified as'skilled craftsmen. 

Another pattern of apprenticeship training, perhaps more adapt- 
able to large than to small school systems, is that of designating a 
formal training center or shop where skilled workmen instruct and 
direct small groups of trainees in particular crafts. This type of 
instruction is continued undf trainees have, sufficient mastery of their 
crafts to assume some job responsibilities under appropriate super- ’ J 
vision^ At this point, they, may be called assistant plumbers, elec- ] 
tncians, or whatever their qraft designation may be. After they I 
have had sufficient experience and the required framing in their par- 
ticulw fields, they are classified as* assistants to master craftsmen, j 
and finally as master craftsmen. <■ fj 


Types of hiking Program 


The type and scope of the maintenance training program will 


r ~l' 


r 
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Another means of providing inservice training for maintenance 
. personnel is through the organization of small groups of men who 
are assembled periodically during the year for a week or more to 
study various maintenance problems and procedures. In organizing 
these discussion groups, ifseems desirable to select the most profi- 
cient employees as group leaden, with outsiden being brought in to 
serve as resource people as needs arise. Some authorities indicate 
that participation in these group discussions should be optional with 
the workers, and should be related to classification, salary, and pro- 
motion. 1 * The purpose of this procedure is to stimulate greater 
worker interest 




Formal Training Schools 

The Minneapolis School for Janitor-Engineero, which has been in 
operation* since 1910, is probably the most widely known training 
school of this type in the country. It employs instructors who have 
no other duties than those of teaching jahitor-engineers. Classes 
meet in facilities that are especially adapted to this type of instruc- 
tion and are conducted a specified umber of hours each week during 
the entire year. A course, which consists of units of instruction, may 
continue for 3 or more years. 

F ormal maintenance and custodial training schools of this nature 
may be economically feasible only for large school systems where the 
number of maintenance and custodial personnel emptoyed justify 
the' expenditure of funds for full-time teaching personnel. However, 
if two or more small school districts cooperate in a joint venture of. 
this kind, it fnight be operated economically and successfully. 


State Department of Education Training Programs 

School plant services provided local school systems by the 60 State 
departments of education vary from minor degrees of State* control 
over financing, planning, constructing, and operating school buildings 
(through cooperative training schools for school plant personnel 
sponsored jointly by the State and the local school districts) to more 
specific types of services. While 11 States provide consultative and * 
advisory services in the area of school plant maintenance and opera- • 
tion, only 2 or 3 of these assist local school systems in developing 
inservice training programs for custodial and maintenance per- 
sonnel.** In States where this assistance is given, leadership is pro- 



** M. Blta*. How To Inaugurate In-Serrke Training of. Non-Teaching Peraon- 

mHL 4 war-tee* Behoof Boar* Joomol, 120: 41-43. March 1M0. 

*• N. K. Vilen an* Hay L. Hamon. Stole School Plant Bervieet. Washington : 0.S. 
Ooveramekt Printing Ofltae. ISOt (US. Department of Health, Education, and Welfare, 
Ofiee of Education, Miac. No. 26.) 4-28. 4) 
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vided by a staff member of the school plant-planning section of the 
department of education. This staff mLber Vemn/CThe tit a 

or of - 

be 1 " ' hi t * r r ' S ’ or can be ’ Prided, there should 

' P ftttern for the operation of training schools for cus- 

lmt“n Zirr,rL^ rSO " nel ' , 0ne such P a,ter " into con- 

^STnte tL ^h° V ? rn ' ght l0dging ’ and ronveniences for 
p ncipants. The local school system may or may not Dav the «, 

ponses of its trainees, since schools are held at locations where most 

participants can return home overnight, or the facilities of colleges 

d universities, including dormitories, may be used at nominal cost ' 

Study areas sliould be predetermined on the basis of the interests of 

CeTTpLnUfr^^ mfty *" Handled hy State Apartment per 
sonnel, representat ves of various manufacturing firms, local school 

mployees whose competencies are recognized, engineers architects. 

orAny other specialists whose services may be available. Thl e^ 

Ik o! ° j UC1 P ersonne ^ including salaries, if any, may be borne bv 
he State department of education, by the Vartidpa^tliT sy^ 

tici parin'g^ystemsf ^ ^ ° f -d the par- 

Under another pattern of State-conducted training programs, par- 
ticpants are assembled at a central location in the SutTfor a 
specified period of time at least once each year. Facilities of colleges 
and universities are often used .for this purpose, but they may be 
available only at times when such colleges or universities are not in 
regular or summer sessions. Other mechanics and details for this 

I; P S MJ be >mu,ged in * fMhion -n« t. .hose prew 

College, University, or Technicol School Courses 

During the past several years, numerous colleges, universities and 
technical schools h.v. conducted resident and ex.ension cou^ fm 

^aih T^ 1 . 1 * nd m “' ntenan “ “"P'oyro 8 - Resident courses, gen- 

weeks whTd d “| nng T" m ° n,h9 ’ from 2 d ‘y a '« several 
weeks, with daily sessions of 6 to 8 hours. Instruction in various 

rre^.ughul'lil^ ^maintenanre services is given by specialist, who 

rtretiZ U l ^ . Ut, ° n f ° r ClaSa discussions, demon- 

strations, and laboratory work. In most instances, credit may be 

ean^^ for the successful completion of each couree, but thfs fe 

Extension courses, usually conducted in the evenings at various 
schtml centers over the State, consist of lectures, disci™,™ 
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visual presentations, demonstrations, trainee participation in the 
performance of certain tasks, and panel presentations. These courses 
may be either intensive or extensive with respect to time allotment 
and -ope. If intensive, a course may be conducted for 1 or 2 weeks, 
with daily evening sessions of 2 or 3 houre, each session covering one 
or more areas of instruction. If extensive, a course may continue for 
an entire year, with daily or weekly evening sessions of 2 or 3 hours, 
each session covering limited areas of instruction. Local condition 
may require variations in these plana 

th* E Z!!r *' n ^i ident COUr8e8 001,16 from almo8t an y locality in 
the country, while extension course entollees are often limited to 

employees of the particular school system where instruction is being 
offered, or to tins and neighboring school districts. However, exten- 
sion courses often provide training opportunities for many who could 
not afford to attend resident courses. 

In setae instances, sponsoring institutions bear most, if not all, 
costs involved in operating training schools for school plant per- 
sonnel. In other cas^, operating funds are derived from tuition fees 

whool bwrda ^ ** ^ participants them selves or by their 

Areas of Instruction 

Such factors as size of the school system, number of school plant 
employees, and types of work to be performed will determine the 
areas in which instruction should be offered in a maintenance training 
program. In small systems where custodial employees do all except 
contract maintenance, special training should be given in areas where 
their work ,s to be performed. In larger systems with separate 

and ° U8todlal crew8 ’ trainin g programs may enable 
personnel to move from one work category to another, or instruction 

may be limited to the improvement of skills within particular work 
areas. 

■n.6 work areas moat frequently Handled by the school district 
maintenance department, and the types of training include : 

•.crssx - pain '’ m ' thods of ‘ ppiic,tioni ,nd princip, « 

Plumbing. Val ves, fixtures, piping and pipefitting, hot-water 

repl^menT 1 ^’ ^ line8 ’ includin & me ^ods of repair and 

Heating and ventilating. -C are of boilers, radiators, traps, con- 
verters, temperature and safety control devices, unit heaters, dampers, 
stokers, gas and oil burners; instruction in temperature control, air 
movement, and other elements relating to thermal environment. 
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Electrical services . — Instruction in the care, repair, and replace- 
ment of electrical equipment, including motors, wiring, switches, 
service panels, and light fixtures. 

Any other work areas not performed by contract maintenance 
should also be given consideration in the training program, and 
‘ regardless of areas covered, safety, both for employees and other 
building occupants, should be stressed in all areas. 

InstnictjoMl Personnel 

Instructional personnel for maintenance training schools, regard- 
less of program sponsorship, should be experts in their respective 
nelds and practical in their methods of instruction. In most sections 
of the country, competent instructors may be obtained from: (a) 
Manufacturing concerns, (b) professional sources, and (c) industry. 

Manufacturing Concerns 

Some manufacturers of school building materials, school furniture 
and equipment, and operating supplies will furnish skilled personnel, 
often without charge, to train maintenance employees in techniques 
of maintenance, methods of use, and other'details in connection with 
particular products, but they should not attempt to “seir their prod- 
ucts. Most companies, realizing^that consumer satisfaction is impor- 
tant, are willing to spend much time and money on research that 
will improve their products and thus create greafef’ consumer demand 
for them. The findings of such research may not be available to the* 
general public, but may be used' by company representatives as re- 
source instructional material for maintenance schools. 

Professional Sources 

Professionally trained instructional personnel for maintenance 
schools may be secured from a number of sources. Architects and 
engineers from architectural and engineering offices are often avail- 
able to most school districts. College, university, and technical school 
professors who teach courses in school plant management, in mechani- 
cal, electrical, and chemical engineering may be employed to give 
instruction in areas of their particular specialty. State department 
of education school plant specialists may render invaluable 'service 
as directors and instructors in maintenance schools. Professionally 
trained maintenance personnel from the sponsoring school system, 
or from nearby districts, often make exceptionally good instructors 
for maintenance schools. 


■./ 



Many large industries employ maintenance specialists to keep their 
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buildings, equipment, and other properties in a satisfactory state of 
repair. These specialists may be prevailed upon to transfer “indus- 
trial know-how” in maintenance to school plant employees through 


methods should help school plant employees become more efficient in 
their work, lead to quality performance, (develop pride in accomplish- 
ment, and should improve operation and maintenance services to the 
school district. Methods of instruction often depend upon teacher 
ingenuity, types of tasks to be mastered, instructional materials avail- 
able, and the amount of time allotted to instruction. Some situations 
may require the demonstration method, where students watch others 
perform tasks which they themselves must learn to perform. The 
job sheet method, successfully used in various asjfects of "vocational 
education, may be adapted to situations where learners must analyze 
the various steps in a given ta^k. Other and more common methods 
of presentation include the lecture, the question and answer, round 
table and panel discussions, and audiovisual presentations or various 
combinations of these methods. Regardless of method or methods 
used, however, an abundance of printed materials, such as books, 
guides, charts, diagrams, slides, drawings, and pictures should be 
used in order to make the program more effective. 
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Methods of Instruction 


Maintenance school teaching-procedures, techniques, and training 


CHAPTER 111 

v \ 

Programing Maintenance Needs 

THfc. PRECEDING CHAPTER has been devoted to a discussion 
I of some of the factors involved in personnel management as they 
relate to the total problem of developing a maintenance organisation 
for a public school district. 

TTie purpose of the present chapter is to propose and discuss some 
guidelines which may be used in programing the maintenance needs 
of a school district. It is recognized that no single formula will be 
adequate to cover all phases of maintenance program planning for 
all districts. There are, htfwever, certain common denominators 
which may be used to determine maintenance needs for each district. 
These include: (A) Establishing needs as to location; (B) develop- 
ing maintenance schedules; and (C) determining maintenance shop 
and equipment requirements.' 1 


ESTABLISHING NEEDS AS TO. LOCATION 

It is not possible for the school district maintenance organization 
to develop a well-planned, efficient, low-cost maintenance program 
unless the specific needs at each school location are known. These 
needs may be revealed through: (1) Long-range planning, (2) rou- 

“ and periodic checks, (3) community suggestions, 

and (4) emergency requests.- 


Long-Range Planning 

♦k The ii fin ? 8t6p ‘ n ,on K* ran K® planning for maintenance involves 
the collection of factual data on all buildings, grounds, and equip 

ment in the schoej^ystem. This can be accomplished by conduct int 
a building mamlehance survey. The director of buildings ami 
grounds and the maintenance supervisor, or other officials responsible 
for the district’s maintenance program, should direct the survey sc 
hat comparable procedures will be used throughout the district 
Except for the survey director and his assistant, personnel of the 
survey team may change for each building, with the principal 
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^ l r , 4l!T 1 T a ’ CUBtodi,n, > “<J 1 or S technically trained mem- 
bers fro, n the local community serving as members of the survey team 

for the particular building. An analysis of the maintenance needs 
of a schoo 1 plant requires a wide, practical knowledge of school 
budding construction. The director of building, aniTgreunda, the 
maintenance supervisor, and the technically trained members of the 
team can supply this knowledge, while the principal, teachers, and 
custodian^— those who actually work and live in the buildirig-can 
dimit attention to maintenance needs about which they have knowl- 

The survey team, should inspect every part of the school plant, 
including pounds and equipment, and every maintenance require- 
ment shpuld be listed, giving the estimated cost of each. Priority 

ri ITfit be .“ 8 T 6d , °“ th n “ d > wi,h mosl needs being 

given first priority; those thst will.prolong the life of the building 

an^urpment, second; and those that are otherwise desirable, third.* 

ler^T^L .T "* dU,rict have b “" *11 main- 

enanc. rrrads with respect to priority, costs, and location can be 

tabnlated for further study and evaluation: This evaluation may 

Tt" “ h * v,n * fire * P riori, y ““not he handled during' 

tl» firat yrar of Ihe program. If so, those considered less uigent may 
have ,0 be deferred until a later date. Regardless of how much 
intenance can be accomplished during the first year, however, the 
fram ewo rk for long range programing of maintenance work will 


Inpcttioas and Periodic Chech 

Qnc a complete, comprehensive maintenance survey has been 
made, the maintenance n*ds of a school district can be kept current 
.™ l “ “»P«ri'ons and periodic checks. These inspections can 
and should be made by the school principal and his custodians. The 
pnncipal should be particularly alert tor. conditions affecting the 
health and safety of students and teachers; custodians should inspect 
. * W 1 B| * MB » hghts, mechanical and electrical systems, furniture 
and equipment, and various types of controls. Needs that are dis- 

msu 1 ^ roUt . IIle ms|iections, if not of an emergency nature, 

or h> j U “ maintenance department on a daily, weekly, 

]***• depending upon the degree of urgency and the 
porting procedures of the local system. 

aH e,ectric motore » starter control equipment, 
ting and ventilating systems, water heaters, instructional equip- 




1M2. p. 103-10®. 
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ment, and many other phases of the school plant should be made bv 
mamtenance specialists. These checks should be made at least on« 
annually, preferably during the summer vacation period when there 
» ample time and less possibility of interfering with school activities 
In addition to periodic checks by school maintenance personnel 
rtain parts of die school-plant may need periodic checks by archi’ 
tects, engineers, boiler inspectors, and representatives of insurance 
companies or their rating bureaus. The services of architects and 
i re T red ,l " wre » »ny question concerning build- 

ZnMv y: ^ iT ° f P rofe88i °“' boifer inspector, are fre- 
quently required by State statutes, and are often provided by insur- 

companies; other insurance representatives, or officials of ratine 
bureaus, inspect school properties for the purpose of eslablishinr-or 
dianpng-insurance rates. In any event, all building defects dis- 
rorored and subsequently reported by any of these inspectors become 
maintenance needs which should be corrected by the school district. 

CoMMMty Suggestions 

* hoo \ m V nten ™<* ProSTMn# are not or- 
ganized, staffed, and administered in such a way that the needs of 

each school can be determined by the maintenance staff. In such 
districts, there may be some progressive communities where parent- 
teacher associations, civic clubs, community improvement leagues, and 
other organizations become interested in, and devote attention to 
vanous aspects of the school program .• The improvement of school 
facilities is often one area m which keen interest is manifested. This 
mterest may be promoted by special school plant improvement com- 

glni^ti^ iPOeed ° f N re P^ ntat,ve6 of various community or- 

These committees, working cooperatively with school principals, 
inspect and evaluate school facilities, usually on an annual basis 
Ifsuch annual inspections reveal maintenance needs, they are item- 
ized, cost estimates are made, and school boards are requested to 
provide funds to meet them. Furthermore, the use of fundTraised " 
by local groups to supplement those provided by their boards for 
maintenance purposes is not without precedent 
Although this plan may be successful to the extent that it provides 
adequate m aintenance for some schools, it is not normally recom- 

IniverMtp. New York: American Bekeol PublUhtn* Co Yol 2A. ian rrn 

r. Roe better E Sclent Profr...!^ ^ 
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“ ,inlen,nce Procure because certain communities 

'SzZAr no ' "" iro •-* -» »' *—-*2 

EtMrT^Micy Request* 

. h !r' h r* h "Otine inspections end periodic 

trict lnn„ r n ,l,nil r ’ U( ®'?' on ’ "»J <“™ «eteblished school dis- 
tnct meintenence needs es to location end estimated cert, unforeseen 

situations often enae, which demand immediate .Son. ^ 
emergency n*ds include building end equipment d.msgeTa, JdT 
fire, v.ndal«m, end storm,; he., in* p|,„, fmi , ure . 

, “l SmhTfc i ° r 0Wl “ din S’ *«*• disposal systems in rural 
“ d ““‘T 1 b y fortuitous circumstances. Sich 

re reported to the maintenance department by the school 
maps; or by the school custodian, and regardless of priority rat- 

T'ZT"* ^ m * ra " n * n “ **• 

DEVELOPING A MAINTENANCE SCHEDULE 

A maintenance program must be flexible enough to 

wpe with the unexpected, specific enough to utilize to best advantage 
the, time and skills of all employees, and broad enough to cover 

^ E * b m * j ° r maint * nan ™ activity should 

woSiZT of a long-range, master schedule, with tie 
ranged that it is fairly distributed among the 'maintenance 

W ,Ml “ * nd «P*ir job. that are £ 

j." *J* J* 1 ? 7 «*"“ * tentative starting and completion 

date, wdh tfw, venous ttems of work being cooperatively eiignod 
to members of the maintenance staff. ' y esagned 

V* development of . meater schedule will involve an melysis of 
metntenem* > needs es to types, of which five era generally tectJniied 

iTr ‘and W <*> 

gency, and (5) improvement * 

Seaming MsmteoMcc 

,2^1^, '““‘T*"”" "fo" to school maintenance 
year The* , per { orme d one or more times esch 

JL «, • a 6 * m * y . ^ P* r ^ orm ed by the regular custodial staff or by 
he msmtensnce department, depending on local policy. If .-i g-H 
fo*. meintenence depertnmnt, such work ahould be £ “S 

„ of recurring maintenance tasks include such things es 

mi ure care, certain cleaning operations, some types of 
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liwn and grounds maintenance, and specialised care of mechanical 
and heating equipment. 

The frequency with which certain floor maintenance tasks are to 
be performed depends upon the number of students and the amount 
of traffic, the type of floors and floor covering, and the condition of 
playgrounds and other areas surrounding school buildings. Corri- 
dors and other areas where there is consistent, heavy traffic may need 
to be waxed weekly. Classroom floors may need to be washed and 
J waxed twice each year, onoe before school opens and again during 
the Christmas holidays. Wood floors in certain b uildin g areas may 
need to be stripped, given two coats of sealer or varnish, and waxed 
onoe each year; gymnasium floors and indoor play courts, if of wood, 
may need to be scrubbed, 'have lines repainted, given two coats of 
varnish or “gym” finish, and waxed once each year, either during the 
summer months or other holiday periods. Students' desks and chairs 
may need to be washed, with some sanded and varnished as needed, 
during the summer. 

In general, light fixtures, helix or stack switches on oil burners, 
and interior glass surfaces should be cleaned once each month; ex- 
terior glass, at least twice a year; and all painted interior classroom 
and corridor walls should be cleaned once each year . 4 

Lawn and grounds maintenance includes thorough and frequent 
cleaning, weeding, seeding, fertilizing, spraying, erosion control and 
pest control. It also includes, at less frequent intervals, pr uni ng and 
trimming ornamental shrubbery, removing and replacing diseased 
shrubs and plants, and maintaining equipment used in lawn care. 
Li addition, roads, driveways, walkways, and footpaths must be kept 
in good and safe condition, free from grass, weeds, and debris. If 
there are trees on the school site, it may be necessary, on occasion, to 
remove dead and diseased timber, both standing and fallen, in order 
to keep the grounds safe and aesthetically pleasing.* * In colder 
climates where there is heavy snowfall, maintenance crews and the 
custodial personnel may have to operate as a team to remove snow 
from steps, walks, and driveways. 

Mechanical and heating equipment, like other essential elements 
of the school plant, require constant vigilance and frequent mainte- 
nance, some of which is of a specialized nature. Water pumps, 
vacuum pumps, and other types of motor-driven equipment may need 
oiling once each week ; heating and hot water boilers should be blown 

* D»rt«! ▲. Pierce. Saving Dollar* In Building School*. New York : Be Inbald Pub- 
lleblnf Corporation, 1989, p. 88. 

• H. 8. Conover. * Ground* Maintenance Handbook. New York : F, W. Dodge Corpo- 
ration, 1988, p. 1-8. J. Roy Leery. Landaeaptnf the School Site. American Softool 
Board Journal, 180: 68-98. April 1986. 
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down it least twice each year, once during the summer and again dur- 
ing the Christinas holidays; and ventilating systems may requite 
frequent adjustment and attention. 

In school districts where these recurring tasks are assigned to 
maintenance, scheduling has been accomplished in a variety of ways. 
Some districts use special floor maintenance crews which rotate from 
building to building, taking care of individual building floor needs 
on a recurring cycle of from 5»to 8 weeks. The size of each crew 
will depend upon the tasks to be performed; the number of crews, 
upon the rise of the school district and other factors previously men- 
tioned- These crews are equipped with all tools and facilities needed, 
and are transported from school to school in a panel delivery truck. 
As a general role, work is performed between the hours of 8:80 p.m., 
„ or the dismissal hour, and midnight.* 

The plan is reputed to be highly satiafactoiy both from the stand- 
point of efficiency and economy. It is efficient in that personnel be- 
come more skilled by doing one type of work than by performing 
a variety of tasks; it provides more consistent and uniform mainte- 
nance of floors; and it improves the efficiency of regular custodians 
by relieving them of an onerous, time-consuming tiak.. The plan is 
economical in that it reduces the number of custodians needed, in- 
creases the life of asphalt tile beyond ordinary expectations, and 
squires lea wax, thus reducing wax bills.* 

In some school districts, the floor maintenance crew is augmented 
during the summer months by membersTof the regular custodial force. 
Such crews then increase the scope of their work to include cleaning 
walls and woodwork and washing light fixtures, interior glass, and 
windows. ♦ 

Otittl recurring maintenance jobs, such as furniture care, cleaning 
operations, lawn end grounds maintenance, and specialized care of 
mechanical and heating equipment, can be similarly scheduled for 
work crews in each of these categories on a rotating 
As another plan of scheduling recurring maintenance work, the 
director of maintenance may develop a master list of items and 
repair jobs, assigning a tentative starting and completion date for 
each, and designating the person or persons who are to do the work. 
This plan will enable the supervisor to inspect the work in progress 
and/or the complete job. 

•Bum E Tucker. Operations of a Floor Maintenance Crew. America Schecl mnd 
uni certify, New York: American School Publishing Co. VoL fcf, 19&5-&6, p, ill 
f Richard A. King. Developing Progrraetve Maintenance. American Schoel Bern* 
Seurmmi, IS 6: 85-45, Max 1158. J. S. Crews. A Floor Maintenance System Auer icon 
Bchoel mnd UnieeriUy, New York: American School Publishing Co. VoL M, 1954-55, 
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Another scheduling device involves the use of a Job Ticket Board 
in the central maintenance office. This requires the use of a Job 
Ticket for each job, each ticket being pegged to a special notice board 
until the job has been completed, after) which a completed work order 
form, together frith appropriate records, is filed with the director of 
maintenance.* 

Modification of these plans, or the development of others to fit 

local situations, may be found practical in many school districts. • 

« 

Periodic Mimtenarxe 

Periodic maintenance refers to those jobs and tasks which may 
need attention lees frequently than recurring maintenance job*. In 
general they include repair and renovation items ^which fallow cycles 
of from 3 to ft years, such as?: (A) Exterior and interior painting, 
‘and roof repair; (B) repair of window shades, blinds and curtains; 
(C) weatherproofing windows, doors, and walls; (I)) Te pairing 
heating plants, and cleaning septic tanks. 

Exterior arid Interior Painting 

One of the major costs in a preventive maintenance program is that 
of repainting exteriors and redeco rating, interiors of school buildings. 
Exterior and interior painting are essentially two types of mainte- ' 
nance operations. The primary purpose of exterior painting is to 
protect exposed surfaces and the secondary, to improve appearances. 
Interior painting is done to increase light reflection, improve appear- 
ances, and incidentally preserve surfaces. 

Schedules Ar repainting school buildings vary greatly from region 
to regioii, climatic and weather conditions- affecting the desirable 
frequency of repainting. In some localities where smoke fumes are 
Jjeavy, or wjiere there is an excessive amount of deterioration from 
salt or spray, or from blowing sand, exterior and interior painted 
surfaces may survive for shorter periods of time than in other locali- 
ties. Except under extreme conditions such as these, there is a need 
generally to schedule outride painting every 3 to 5 yearn; inside 
surfaces, at intervals of ft years.* 

Little can be done to prolong the life of outside paint other than 
using quality products and expert workmanship. In addition, two 
methods have been used by various school systems to prolong the 
interval between interior paint jobs. 

* School BmWm Mmnftmtmi NaadWo*.- Operatteo «ad Nolntcaaaca. TW State 
Mora I ten Drparijorot, Bareao of FVM and Financial Sereleea. Alba ay, W.T.: The 
Department. IMS. p 73. 

• Nathan If. Patteraoo. Loac-Baare Maintenance and Teorijr Ifalateoaoce. ftf? 
*•**««#•. Aaaoetetteo of School Baalimo OOciata. Kcautea, in. : The Acawfette*, 
IMS p. 103-107, 
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On® of thw* methods, wH in U» Muacogw County School Dis- 
trict, Columbus, G«-, involves tii® adoption of a “scheme” or s 
“standard” for all interior painting for the entire school district— 
a system-wide color scheme, subject to no change except on a long- 
term basis. However, schemes for snail or special interior areas may 
be changed as required, with little or n© noticeable effect oq the pro- 
gram. It has been reported that this plan can reduce interior paint- 
mg costs by 100 percent, more or lees, depending on local conditiom" 

Another plan, used by the City Board of Education of Loe Angeles, 
Calif., as well as by other school districts over the country, substitutes 
■* ws!1 and «*Uing washing procedure for painting where practical. 
It is reported that the use of appropriate solutions, applied by proper 
equipment, will ml back former painting frequencies by several 
years,, and may cost about one-fourth as much as a new paint job. 
In most instances, the results art so goqji that the avenge person 
does not realise that there has not been a repaint job." 

Most of these exterior and interior paint and wash jobs can be 
placed cm a definite, planned schedule, but emergencies and other 
conditions will make it necessary to do some painting on a n©n- 
achedflled basis. Provision should be made for both the scheduled 
and the non scheduled jobs. Experience indicates that about 80 per- 

1 cent °f painting budget is required for the former: 20 percent, 
for the latter. 1 * 


•oof topolr r 


One of the most irritating of school maintenance problems is a 
leaking roof. Failure to take precautions t© prevent leaks may lead 
to serious damage to interior surfaces, walls, and equipment, and 
may cause discomfort to teachers and pupils. These precautions can 
be taken by school district maintenance personnel through a program 
of preventive maintenance, which requires frequent inspections, 
minor repairs ss needed, and in some instances, periodic treatment 
to preserve roof life. Experience has shown that roof maintenance 
of this type is far cheaper than neglect. 

Although it is generally recognized that in most school districts 
major roof repair and replacement jobs should be performed by 
reliable roofing contractors, either cm a contract or on a time and 
materials basis, experience shows that inspections, minor repairs, and 
treatment f or preservation can be done efficiently and economically 

‘•JWd. 
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by the regular school maintenance staff. Some illustrations of minor 
repairs are remopping loose flashings, patching roof cracks, and re- 
moving blisters which sometimes appear on built-up roofs. Preserva- 

ShTmTi are /r ?rr ri '* t0 Uvo ^ ">ofs, metal and , 
builtup Metal roofs should be coated with a roof paint or a specially 

prepared compound every 3 to 5 years to prevent rust, fill pits and 

small holes, and cement joints. Built-up roofs often lose their natural 

oils, and a standard treatment to preserve their life is to give them a 

eoat of hot composition every 5 years. This procedure restores 

the natural oils to the roofing materials, puts new life into the paper, 

fills small holes, and contributes to a longer' roof life. 

Window Shodos, Blinds, Curtains 

Other periodic rnfcmtenaqce tasks are concerned with the repair of 
window shades, blinds, and demounting, drycleaning, and remounting 
drapes M Curtains. Most cleaning and dusting operations are func 
tions of the custodial staff, but repairs may be’ made by the mainte- 
nance department, depending on local policy. Where special equip, 
ment is required to make such repairs, however, it. seems appropriate 
that this work be done by regular maintenance men. For example 
certain types of window shades are manufactured so that the rollers’ 
do not have to be replaced as often as the cloth. In some instances, 
iy s . P°f lb le t0 reverse the cloth on the rollers to obtain further 
service from the same shades; when this cloth becomes too worn 
soiled, °r is torn it can be replaced by new cloth. This procedure, 

while, not difficult, should be done with precision if satisfactory 
results are expected. '• . 

Venetian blinds may also require expert workmanship when they 
are repaired. Individual slats may be bent, kinked, or damaged; 
pu cords, cord locks, tapes, apd cross ladders wear out every 4 or 5 
years, sometimes more often; in' order to replace these parts, or to 
make necessary repairs, it is'pftgn necessary to disassemble the blind 

fcmdi work can be done more effectively in the maintenance shop than 
*on the school msujses. v 

Anothermdstration of similar maintenance is .demounting, di 
cleamngTand remounting auditorium and window drapes and cW 
, tain8 - t“ 18 be done once every 4 or 5 years to prevent rot? 

*,? mai ? tenance crew should be able to handle this job more 
efficiently than the custodial crew. J 

wSSFZJE ?* 7 P ~ Tent,W PUnnlnr C./orftel Tr ' intn * 
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Weatherproofing Windows, Doors, Walls 

A common source of damage to buildings is moisture penetration, 
chiefly through defective roofs. Other points of penetration are 
outside windows, doors, and walls. Regardless of the type of ma- 
terial used, or how well the buildings have been constructed, the 
ravages of climate tend to break down exposed surfaces. This 
weathering process not only contributes to deterioration but also 
shortens building life. ^ 

Eternal vigilance is required to discover points' where putty and $jt 
calking compounds have fallen away, where masonry Joints hav$ 
opened, and where other exterior surfaces haye cracked. Prompt 
action in resealing, recalkihg, replacing putty, repointing masonry 
joints, and repairing crocks will keep joints tight and moisture out, 
thus effecting savings in renovating costs and prolonging building 
life. . . 

There is no way to predict with certainty the exact interval at 
which these weatherproofing jobs may have to be performed, but 
experience indicates that the span is between 5 and 10 years, depend^ 
ing on quality of materials, standards of workmanship, and local 
climates. 

Repairing Heating Plants 

School heating plants are usually given routine, preventive mainte- 
nance at the close of each heating season. Under normal conditions, 
steam and hot water plants may need to be replaced about every 30 
to 35 yetfrs. 14 In the meantime, such plants may require periodic 
maintenance at intervals of from 5 to 10 years. For example, water- 
tube type boilers may require tube replacement; cast iron boilers may 
develop cracks necessitating replacement of sections; and grates in 
manually fired furnaces may become overheated, causing them to sag, 
fuse, or break, either of which will require replacement. These and , 
similar types of repairs for heating plants^annot be anticipated, or * 
planned in advance, but it should be recognized that, regardless of 
day-to-day and season-to-season care, Tise and age of heating plants 
make such repairs necessary at vaiying intervals. 

Cleaning Septic Tanks 

. Another example of periodic maintenance, dealing primarily with 
rural Schools wjiere an approved public system of sanitary sewers is 
not available, is the cleaning of septic or settling tanks. Frequency 
of cleaning depends on such conditions as capacity, volume and 

14 Blumenaoer. Planned and Preventive Maintenance can Save School Money. 

Nation’* Behoof), 48 : 88-90, September 1981. 
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character of sewage treated, and digestion of sludge. If either sludge 
or scum is permitted to reach the outlet device, particles will be 
flushed into the disposal field and will clog the system, causing liquids 
to rise to ground surface and sewage to back up in plumbing fixtures. 
When this happens, it is necessary to clean the tank, and it may be 
necessary to construct a new disposal field. 

In order to prevent;*^ shutdown of the school plant while a new 
disposal field is being onhsti^cted, and to avoid costs incident to such 
construction, it is best ^i^easufe the depth of the sludge and the 
thickness 6f the scum maEiftthe vicinity of the outlet baffle at least 
twice a year. The tank should be cleaned when the bottom of the 
scum mat is within approximately 3 inbhes of the bottom -of the outlet 
baffle, or the sludge on the bottom is from 1 to 2 feet deep. In most 
instances, the tank will have to be cleaned about every 2 years. 1 * 

In school systems having few septic tanks, it is probable that such 
cleaning operations can be accomplished more economically by com- 
mercial firms specializing in this work than by school maintenance 
departments. However, local expedience may be used as the basis 
for deciding who is to do such work. 

Replaceaent 

Replacement maintenance is concerned primarily with repairs by 
the substitution of new parts for old in worn and damaged furniture 
and equipment, and by the substitution of new elements for old in 
school structures. It does not include the substitution of complete 
new school facilities for old facilities. 

Like much periodic maintenance, the exact time at which replace- 
ment maintenance must be scheduled is unpredictable, but carefully 
kept records, regular inspections, and experience may be of value to 
maintenance personnel in developing replacement schedules. Records 
will establish the age of furniture, equipment, and structures; regular 
inspections will reveal the probable time at which replacement will 
be necessary; and experience will indicate the frequency with which 
such work has been done. 

Roofing, plumbing, floor surfaces, furniture, and equipment are 
examples of areas where replacement maintenance may be required. 
For example, experience seems to indicate that roofing may haye to 
be replaced every 20 to 26 years; plumbing, at intervals of 26 to 30 
years; and floor surfaces, every 15 years. 1 * 

i* Ohio State Department of Health. Health and Sanitation Standards for School 
Buildings. Colombo*, Ohio : The Department, 1952, p. 71-72. Manual of Septic Tank 
Practice . Washington : U.S. Government Printing Office, 1962. p. 29-82. U.S. Depart- 
ment jpt Health, Education, and Welfare, Public Health Service. (Public Health Service 
Bulletin No. 026.) 

it George Blumenauer. op. elf. 
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Furniture and equipment, broken or damaged in use, may often 
give many additional years of service if damaged or broken parts are 
repaired or replaced. In smaller school systems where it is not 
feasible to purchase, hold, and store extra equipment, to be used as 
replacement when old equipment breaks down, it may be necessary to 
make repairs on an emergency basis. In larger systems, it may be 
economical to operate furniture and equipment shops where repairs 
are made on a continuous basis. In such systems, repaired, restored, 
and refinished furniture and equipment is placed in a warehouse or 
storage room until it is needed. When a requisition for this equip- 
ment is filled, the broken or damaged equipment which it is to re- 
place is taken to the maintenance shop to be repaired and subse- 
quently stored for use at some future time. In this type of replace- 
ment maintenance, there is no particular cycle, but restored furniture 
and equipment is always available for replacement purposes when 
needed. 

In Lincoln, Nebr., an M Eight-Year Plan” for furniture repair and 
replacement is said to be very satisfactory. 17 Under this plan, all 
furniture in a particular building is repaired, refinished, and restored 
every 8 years. This involves the replacement of damaged parts, 
such as wooden and metal legs, work surfaces and the like, and the 
insertion of new bolts, screws, and rivets where needed. If only 
refinishing is required for a piece of furniture, this work is accom- 
plished at the individual school during either a holiday period or the 
summer vacation. When repairs require machine- worl*, the furniture 
is carted to the central shop where machines are available. Regluing 
may be done on location rather than at the central shop, depending 
on the type and amounts necessary. 

In addition to furniture, there are other types of equipment, such 
as typewriters, business machines, audiovisual equipment, physical 
education and play apparatus, intercommunication systems, clocks, 
and transportation equipment, which require replacement mainte- 
nance. Of these, typewriters, business machines, and audiovisual 
equipment may require minor annual maintenance. When parts are 
worn or broken, they must be replaced with new ones. 

Replacement maintenance for transportation equipment may de- 
pend more upon miles of service and road conditions than upon the 
length of use. For example, tires may need to be replaced every 
20,000 to 25,000 miles; brakes, relined eveiy 50,000 miles; and motor 
overhaul, or exchange, every 100,000. 

«B. H. l^ark. Care of School Furniture. American School ond Onivertity. New 
Tort : American School Pobliahln# CO. Vol. 87, 1MMHM, p. 487. 
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It should be pointed out that some accounting systems classify 
expenditures for new furniture and equipment, major replacements, 
remodeling, and modernization of structures as capital outlay rather 
than maintenance expenditures. 

Emergency Maintenance 

As has been indicated, fortuitous circumstances often create a 
need for certain types of maintenance At inopportune times. If such 
maintenance must be done in order to keep the school plant in opera- 
tion, it is referred to as emergency maintenance. School officials who 
fail to recognize the possibility of emergencies, and make no provi- 
sion for meeting them, may encounter difficulties in meeting previ- 
ously established maintenance schedules. 

There is no infallible rule by which emergency maintenance needs 
can be predetermined, but provision can be made for them by allo- 
cating about 85 percent of the total man-hours available to routine 
and emergency maintenance. 1 * An additional precaution can be taken 
by designating from 10 to 20 percent of the total annual maintenance 
budget, depending on age and condition of buildings and equipment, 
for this purpose. 1 * If these steps are not taken, it is probable that 
some scheduled maintenance may have to be deferred. 

laproveMent Maintenance 

As used here, improvement maintenance refers to the repair and 
upkeep of school grounds and sites. School grounds improvement 
includes: Repairing and replacing walks, fences, tennis courts, play- 
ground surfaces, lawn-sprinkling systems, outside flagpoles, drive- 
ways, sewers, and irrigation ditches. Improvement of sites includes 
regrading, reseeding lawns, and replacing shrubs. Initial expendi- 
tures for these items, that is, at the time a building was constructed, 
are capital outlay expenditures, subject to State and local la^s and 
customs, but those incurred in replacing or renewing such items may 
be appropriately charged to maintenance.* 0 

It is not difficult to determine the need for such improvements 
when the building maintenance survey is made. Good judgment may 
predict the time at which they .should be made. Once the need has 

* Arthur O. Hoff and Tbomaa J. Mile. Controlled Maintenance. America* School 
Board Journal, 184 : 80-82, March 1957. 

it How New York Spend* School Building Maintenance Fund*. American School Board 
Journal, 124: 58, February 1PM. 

to Paul L. Renton and Alphena L. White. Financial Accounting for State and La oat 
School Stutema. Washington : U.8. Government Printing OAce, 1907. (U.B. Depart- 

ment of Health. Education, and Welfare, Oflce of Education, Bulletin 1967, No. 4.) 
p. 74. 
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been determined end the time has been established, the improvements 
can be incorporated in the long-range master schedule. 

{DETERMINING MAINTENANCE SHOP NEEDS 

Some factors which condition school district maintenance shop and 
equipment requirements are size, of the district, board policy, and 
services rendered by school plant personnel. For example, if a school 
district is small, has no definitely organized maintenance program, 
contracts most of its maintenance work, and requires only routine 
' service from school plant personnel, it will have little need for a 
maintenance shop with specialized equipment. On the other hand, 
medium to large districts, having well organized plant operation and 
maintenance departments whose personnel perform all operating and 
most maintenance tasks, need special shops and an assortment of 
tools and equipment to provide prompt and economical service. 

In school districts w^re such shops are needed but have not been 
established, careful attention should be given to: (1) Shop type, size, 
and location; and (2) shop equipment 

Type, Size, and Location 

The shop facilities needed by a school district: will depend upon 
the volume and nature of repair work to be performed. In small 
districts where work volume is small, maintenance personnel is Inc- 
ited, and only minor repairs are made, there may be no justification 
for elaborate shop facilities. In such instances, the rolling shop — a 
truck with a covered bed which is equipped with necessary tools — 
may be sufficient 

Another type is the custodial or maintenance shop located in each 
school building. In still other districts, one general shop with units 
for special types of repair jobs, such as electronics, furniture, office 
maclyges, welding, electric motors, and hardware repair may be 
found satisfactory. 

* In large districts, where the volume of work in each of several 
different repair categories is heavy, it may be feasible to plan one 
shop for each of several repair areas. For example, if a district 
operates a pupil transportation system, it may be desirable to plan 
the schoolbus maintenance shop and storage garage as a separate unit. 
Likewise, if furniture repair — and sometimes furniture manufactur- 
ing— is a large operation, it may be expedient to plan this as a sepa- 
rate shpp. In other casqs, three or four, shops— each designed to 
provide for a number of related repair and maintenance operations — 
may be found advantageous. For instance, all repairs and mainte- 
nance work involving the use of metals may be done in one shop that 
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is equipped to handle, store, cut, weld, and fabricate metals; repairs 
involving the use of wood, in a carpentry shop; thoee involving motor 
vehicles, in an automechanics shop; and those concerned with electri- 
cal equipment and electric service#, in an electronics shop. Regard- 
less of shop type, however, outstanding economies in plant operation 
and maintenance are said to be effected in School districts where 
maintenance shops are operated .* 1 

Shop sire, a factor which influences shop efficiency, must be taken 
into consideration when planning a maintenance shop of any type. 
Ample space should be provided for administration; for the storage 
of raw materials and supplies; for work areas and the installation of 
appropriate machinery and equipment; for toilet, shower, and diet- 
ing facilities for employees; for the storage of items brought in for 
repair; and in some cases, for the storage of repaired items. Local 
variations in types of shops, in number of shop employees, in opera- 
tions performed, in equipment installations, and in storage require- 

' ments preclude a listing of specific space requirements for each of 
.the areas listed above. 

Another factor which influences shop efficiency is location. Bash 
shop should be properly located as to be easily accessible from all 
parts of the school district Man-hours used, gasoline consumed, 
and the cost of wear lend tear on trucks in transporting broken or 
damaged equipment I<mg distances to and from nMinUmu** repair 
shops can devour much of the maintenance dollar. Similarly, if field 
crews assemble at the maintenance shop each day to be transported 
to particular buildings where maintenance work is in progress, and 
if portal- to-portal pay is allowed, a considerable portion of the wages 
paid produces no services for the dirtrict when the shop is not prop- 
wdy located. Furthermore, shops should be so located that the 
handling and transportation of raw materials and supplies will be 
reduced to a minimum. Whether there be one, two, or more shops 
Mid warehouses, they should be centralized to insure proper coordi- 
nation between operation and maintenance.** 


e quip w en t 

The school maintenance department cannot be expected to make 
needed repairs or perform essential maintenance services nnUm its 
equipment and tods, are of the kind and quantity to permit satis- 
factory performance. The type of tools and equipment needed, like 


to XitottUBcc MS Operation.' Softool 


** Harold D. Hjrndt. Long-Term Economic* 

Ummsferntmt, 17; 4-J, March IMS. 

** K. L- George. Some Principle* for the Organisation and Operation of i rtntnl 
Moot Shop Borneo. Amtritmn Softool Soon! Jearaol, ISO: 41-03, Fobrnarr 1000. 
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type of shops, will depend on the scope of the program, which may 
vary. It seems impractical, therefore, to suggest specific tools and 
types of equipment for all programs. These should be selected by 
local officials when they analyse the operations to be performed by 
the maintenance department. ^ 

In general, however, tools and equipment may be classified as on* 
the* job or portable, in-the-shop or fixed, and handtools and equip- <, 
ment. Portable tools are those that may be' powered by gasoline 
motors, electricity, or by hand and can be easily moved from place 
to place. These include 3lectric drills and grinders, power-driven 
handsaws and planes, spray-painting equipment, mowers, electric * 
hammers, floor scrapers and sanders, welding equipment, and forges. 
Fixed equipment is regarded as those items that are too heavy to be 
moved readily from place to place, some of which may have to be 
bolted to the floor when in use. Examples of fixed equipment are 
bandsaws, circular saws, planers, jointers, drill presses, and lathes. 
Handtools are those without power which can be carried from placq 
to place in a tool box or in the hand and depend upon hand manipu- 
lation for service. Some examples of handtools are hammers, saws, 
planes, wrenches, screwdrivers, nail punches, drills, and spirit levels. 

Experience seems to indicate that all portable and all fixed tools 
and equipment should be provided by the school district Practices ‘ 
differ with respect to ownership of handtools.' Some authorities feel 
that these, too, should be furnished by the district* Others feel that 
if the worker furnishes his own handtools, he will look after them, 
and thus relieve the maintenance- department of in-and-out check- 
ups.* 4 Local practice may be used to determine whether such tools 
are to be furnished by the district or by the worker. 


* Vloyd O. Hock. Gar* of Maintenance Tool*. Amtric on Bek— I mnd Umivertitp. New * 

Tork : Americas 'School Publishing Co. VoL *8, 1M8-84. p. 8 77-47*. 

m L. G Morrow. Maintenance O r — ml— tion end Mmmmptmemt (No. 1 of Pie** Bervi— 

Library). New Tork: Factory Management and Maintenance. INo date) p. 8-184. 





CHAPTER IV 

Financing the Maintenance Program 

S CHOOL PLANT maintenance, like other phases of the educa- 
tional program, must be adequately financed to be effective. Con- 
sidered a local responsibility in some States, maintenance is financed 
by funds derived from local tax levies. . Other States, recognizing 
the importance of protecting State and local investments in school 
properties, allocate some State funds to local districts for plant 
operation and maintenance. Generally, such funds are distributed 
either as a fixed amount per student ih average daily attendance or 
net enrollment, or as a fixed amount ^>e r teaching position allowed 
by State regulations and used by the district. Some States include 
these funds in their equalizing .or foundation programs; others dis- 
tribute them as flat grants. 

Practices concerning State control over the expenditure -of such 
funds vary. Some States earmark them specifically for school plant 
operation and/or maintenance; others stipulate that they must be 
spent for maintenance only; others permit local school board dis- 
cretion in their use. 

Regardless of the source of maintenance funds, or of controls exer- 
cised over their expenditure, it is generally felt that they are rarely 
sufficient to meet the needs in most school districts. Frequent ex- 
planations for inadequate appropriations are: “Maintenance is the 
stepchild of the school district,” and “The maintenance budget is the 
first to be cut when school expenditures have to be reduced.” These 
statements are not always without' foundation, but school officials 
can, and should, defend proposed expenditures by presenting tangible 
evidence of the importance of maintenance to the school district^ 
Such evidence can be presented to the school board and to fiscal 
authorities through: (A) The maintenance budget, and (B) main- 
tenance records. v. 
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THE MAINTENANCE BUDGET 

1 

In preparing the maintenance budget, school officials should be 
careful to distinguish between physical improvements which can be 
charged to capital outlay, and repairs and upkeep chargeable to 
maintenance. It is generally agreed that expenditures for extensive 
remodeling of buildings, major replacements of buildings and equip- 
ment, additions to buildings, and improvements to grounds are capital 
outlay expenditures, and may or may not be placed on a pay-as-you- 
go basis, depending on local policy, tax limitations and other factors. 
On the other hand, all maintenance expenditures should be placed 
on a current basis, using funds from local tax levies, from State! 
allocations, or a combination of local and State funds. 1 

Uniformity of maintenance expenditures is another important point 
to consider in developing annual maintenance budgets. Maintenance 
should be planned so that expenditures can be apportioned as uni- 
formly as possible every year to prevent excessive costs 1 year and 
meager costs the next. This uniformity will cGntribute to the devel- 
opment of a systematic plan of work for maintenance personnel, will 
create a favorable impression on taxpayers, And may play an impor- 
tant part in determining whether or not boards and $scal authorities 
accept and approve maintenance budgets. '• 

Procedures for the preparation of school budgets differ somewhat 
in the various States. For this reason, it is not feasible to outline 
here a detailed plan by which the maintenance budget may be devel- 
oped. Rather, it seems more appropriate to suggest some steps that 
can be taken-by school officials to justify cost estimates, t6 secure 
board approval of requests, and to obtain appropriations for mainte- 
nance needs. These are: (1) Making a maintenance survey, (2) 
establishing maintenance priorities, and (3) presenting recommen- 
dations.. , * - 

Making a Maintenance Survey 

The starting point for a continuous, long-range maintenance pro- 
gram is a careful and thorough survey of each school plant in the 
district. This is particularly true in districts where maintenance 
has never been on a planned, organized basis. The method of oon- 
„ ducting such a survey has been described in an earlier section of this 
study. Suggestions concerning instruments to be used in collecting 
data, types of data to be collected, and methods of evaluating these 
data will be discussed here. 

1 George F, Won rath. EPcient Business Administration in Public Behests. Milwaukee, 
WU, : The Brace PehUehing Co. 1982. p. 400. 
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With respect to survey instruments, local school officials may de- 
velop forms appropriate for their use by providing for the recording 
of complete and accurate date under three major headings: (a) Site 
(b) building, and (c) equipment. 

In school systems having separate work crews for each of these 
areas, it may be feasible to develop a separate instrument for each 
area. In systems where areas of w6rk are not so well defined, it may 
be desirable to develop one instrument covering all a rets. 

Regardless of the number of instruments used, however, each 
should provide space for the following types of identification data: 
School name or designation, date of construction, date or dates of 
major remodeling and/or additions, probable life expectancy of the 
existing structure, grides taught, date of the survey, and names of 
members of the survey team. In addition, there should be at least 
seven major columns with such headings as: (1) Line hem identifi- 
cation, (2) present condition, (3) what is needed, (4) estimated cost 
(labor, materials, total), (5) when needed, (6) priority assigned, 
and (7> other remarks. 

In order to provide a checklist for the' survey team, it may be de- 
sirable to subdivide the first heading, major line item identifications, 
into minor specifics, as the following: 

the SCHOOL SITE, one of the three major phases of the purvey 
instrument, may have major line item identifications with minor 
specifics^ as follows: 

PI* y Area* 

Surfacing 
Play apparatus 
Safety 

Ptdettrian Traffic 
Walkways 

Covered passageways 
8teps 
Ramps 
8afety 

Vehicular Traffic 
Roads' and driveways 
Site entrances and exits 
Loading platforms 
Parking 
Safety 


Lawn Beautification 

Turf 

8hrubs 

Flowers 

Statues 

General 

Fences 
Drainage 
Erosion control 


0 
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BUILDING, the second m»jor phase of the surrey instrument 
may have two sections, one dealing with exteriors and one with 

interiors. These may be further subdivided as follows: 

Rxierior / 


Roof: 

Coping 
Par* pet 
Flashing 

• Projection# — 

Skylight# 

Chimney# 

Vent pipe* 

Ventilator#, etc. 

Gutter# 

Scupper# 

Downspout# 

Roof deck 
Roof mat 

Walla (masonry, concrete, stucco, 
curtain wall, etc.) : 

Above grade — 

Cornice# 

Sills 
Joints 
Window# — 

Calking 

Putty 

Lintel* 

Sash ventilators 

Below grade — 

Footings 

Foundations 

Joint# between wall# and 
sidewalks 
Area ways 
Window w ells 


v , 


Interior 

Structure: 

Ceilings 

Wail* and partitions 
Floor# 

Stair# and stairwell# 

Finishes: 

Plaster 

Paint 

Tile 

Light and light control : 

Electric wiring and fixtures 
Window# 

Shade* and blinds 
Plumbing: 

Drinking fountains 

8ioks 

Basins 

Urinals 

Water closets 

Heating and ventilation: 

Furnace 
Motors 
Radiation 
Ducts and fans 
Automatic controls 

, i 

Dorns and hardware 

Built-in equipment: 

Chalkboards and tackboards 
Curtains and tracks 
Pulley# and ropes 
Stage and gymnasium equip- 
ment 

Dockers and cloakrooms 
Auditorium seats 


* 
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l 

EQUIPMENT, th© third phase of th© maintenance 
be divided into $uch. sections as: 


survey, may 


Shop (depending on local offering*)* 
Agriculture - 
Industrial arts 
Auto mechanics 
Electronics 

BmiuIm Education ' 

Typewriter* 

Office machines * 

Others 

Ho sir Kcontmif* 

Stoves 

Sewing machines 
Washing machines' 

Refrigerators 

Dryers 

Coftitria 

Stoves . •/ 

Oven* s 

Refrigeration 
Mechanical ventilation 

Tables 


A^dioouuoi 

Motion picture projector* 
Film strip projectors 
Screens 

Science 

Laborsloty tables 
Cabinets and storage vaults 
Display cases 

Fumiiurt 

Student desks and chairs 
Teachers’ desks 
Library tables 
1 Book cases - 

Office furniture 


It is not suggested that the foregoing classification and breakdown 
of items to be inspected in the maintenance survey is an all-inclusive 
list. In developing th© survey instrument or instrument©, local offi- 
cials will want to include all items pertinent to their school district 
maintenance requirements. 

‘ remaining six headings of the suggested survey instrument 
should also have columnar heading©, as previously indicated, with 
sufficient space in each column opposite eveiy line item for recording 
all dat* called for by the heading. For example, the second heading 
(present condition) asks for an evaluation of ihe condition of each 
item on which inspect ion is made. The condition should be recorded as 
“New,” “Good,” “Fair,” or “Poor,” depending on the state of repair. 
If impairs are needed for any item these should be indicated under 
heading three (what is needed) ; and their estimated cost, broken 
down as to labor* materials, and total, should be entered under head-, 
ing four (estimated cost). The time at which repairs or replacements 
are expected to be needed should be recorded under heading 5 
(when needed). Data under headings 4 and 6 will be useful in de- 
termining current and future maintenance budgets as well as in 
scheduling maintenance work* 
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survey tnm should carefully evaluate its maintenance recom- 
mendations for a given school plant after completing (he inspection 
for that plant and before leaving the premises. This will give the 
team an opportunity to re-examine areas about which there may be 
differences of opinion. Based mi this evaluation, priority ratings of 
“l,"“Vor “3" should be assigned to each item needing maintop a i Ki* 
Repairs most urgently needed should be rated u l n ; those that will 
prolong the life- of the building and equipment, “2”; and others that 
are desirable, “3,” The ratings should be recorded in eolmn 6. Ob- 
servations* explanations, and other pertinent data may be recorded 
in column T. 4 • J 

Finally, space should be provided .at the end of the instrument for 

L recording estimated maintenance and repair costs (labor, materials, 
and total) for each of the three priority groups for the particular 
building, and it should then be submitted to the central office. 

i t ( 

EiUbJiikftg Maintenance Priorities 

When the survey instruments for all school plants in the district 
fhave been transmitted to the central office, the superintendent and his 
staff, or a committee, composed of the' superintendent, the director 
of buildings and grounds, selected staff members, and designated 
members of the board of education, should review and evaluate the 
recommendations for the entire school district.. To get a composite 
picture for the district, it may be desirable to prepare three separate 
documents, one showing survey team recommendations for priority 
**l w for all schools in the district, with total estimated cost; another 
showing survey team recommendations for priority “ST; and a third 
— showing such recommendations for priority “8.” 

It seems improbable that most, school districts will be able to pro- 
vide funds to meet all three schedules during 1 year. It is possible 
that the cost of repairs and replacements having first priority may 
eiceed available' resources during the first year. If this is true, it 
will be necessary for the committee to reevaluate all priority “1” 
recommendations in order to defer some of the less urgent needs to a 
later date. Some of these, along with some of the priority “2” recom- 
mendations, may then be scheduled for the second year. At the end 
of the second year, remaining needs of the first and second category, 
if any, may he scheduled for the third year along with as many 
priority w 3” needs as can be handled during that year. By this Hny» t 
the program should be so well established that it will be continuous. 
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^ Presenting 

men maintenance priorities have been agreed upbn and an attain- 
able schedule developed, it is necessary to translated schedule into 

" w* U 1)6 incor P° rated into the total school 
b dget- This i* a job for Ihe business manager, the finance officer, 

in the ^cSfer nd ' ng ® bU3ineSS P"-*"- 

Even though thb maintenance budget has been prepared with 
jwnstakmg care, St is of little value unless it is adopted by th<i school 

hv »h ’ and Un <W f f ° r lt8 lm plementation are made available 
by the appropriate fiscal authority. 

Securing board approval of the maintenance budget and obtaining 

funds to cover proposed expenditures often depend upon proper pres 

. entation »f needs to the board and to the fiscal authority. For this 

’ nr 3 ?"- “nsiderable importance should be attached to making a con 

T“ CU lf’ f" r ’ *“»«•*. «nd documentary presentation. This may be' 

• tie b " 8i “‘ fl8 the officer, 

w the^dtrector of buddings and grounds. Regardless of who does 

, J° b » ^wever, careful attention should be given to the use of 
chart, and data which will show exactly whereTe money' is to U 
spont and why it is to be spent there. - 

Several advantages seem to be inherent in this plan of presents- 
rion: The board will be rembletely informed .and canmriT^ 
decisions with regard to items in the maintenance budget. Good 
ac er-staff and teacher-board relationships can be established * 

^ e ” WlU , * ab ? e to 866 where money is to be spent, and caji 
‘ he ™ latl ! e J. m Portance of the usee of maintenance funds, thus 
©fiminatmg the feeling among some that their School will be neglected 

aa * m ’ a shire ° f wo* 

« 1 * s “ tlsfied 1 ^ ca “ 9e they can ss, that all schools are to bs 

1* 7 ^ T ! 7 ’ thtt8 ““S 5 "* for community-board 
rejptionships. Fmaily, those who levy taxes and vile appropriations 

wU have a full understanding of school maintenance needs, and an op- 

portupity.to feel the. public-pulse” eonckrniiw these needs; and if 

,VOraMe ? Ul>Iic “ ntim e»t.''3| be inclined to vote 
the appropriations requested. . 

MAINTENANCE RECbRDS 

The purpose of keeping maintenance m»rds is to supply useful 
information concerning school maintenance services. SuSr records 

' relict P TO“ d * — nt refZTrot 

cerning detads of work to-be performed, establish accurate data for 

cos es imates, and ace of inestimable value to school officials ih 


FINANCING THE- MAINTENANCE PROGRAM 


67 


securing the adoption of, and appropriations for, the maintenance 
budget. The type of records and the manner of keeping them, will 
depend primarily on the services rendered by the school district. 
Districts with extensive maintenance services will require more com- 
plete records than are necessary in districts with limited services. 
In order to establish a system of maintenance records that will be 
satisfactory for a given school district, the local board>should make 
decisions concerning: (1) The type and scope 'of records to be kept, 
and (2) responsibility for keeping these records. 

• 

Type end Scope of Maintenance Records 

Maintenance records for school districts with extensive mainte- 
nanpe services fall into four basic types, as follows: (a) Inventory, 
(b) cost, (c) control, and (d) contractual. The scope Qf each of 
these types may be expanded or limited to fit local conditions, and 
for the purpose of this discussion, will be limited to a few illustra- 
tions.' | • ! 

Inventory Record* 

The school district maintenance inventory, which is a list of all 
school,, property,* equipment, furniture^ and maintenance supplies, is 
intended to provide an accurate accounting of these items with respect 
to type, quantity, location, condition, and value. It should include: 

1. Sites and playground apparatus. 

. 2. Buildings and contents. 

3. Warehouse maintenance supplies, such as paints, varnishes, ha rdware^ 

, windows, glass, replacement parts for furniture, fixtures, and 

equipment 

4. fevranil reconditioned furniture* and equipment stored for future use. 

5. * Fired and portable maintenance equipment usually stored in maintenance 

shops. 

6. Transportation equipment such as cars, trucks, station wagons, and school 

* buses. ' j* j . 

y Several inventory forms* may be necessary for listing items. A 
recent publication on school property accounting* defines terms, sug- 
gests accounting*forms, describes procedures* and classifies various 
types of schaq), property ahd equipment for acco unting purposes. 
This publication shouldrbe helpful to local officials in setting up ad- 


accdfintin^and inventory system for school properties. 

> *?*° n •"<* Osonw o. Tankaad, Jr. Property Amounting for Local m| 
8tat« I hool Sntemi. Washington : U,S. Government Printing Offlce, IMS. (U.S. 
Department of Health, Sdtfcatlon, and Welfare, Offlce of, Education, Bn^ietln IMS, Ho. 
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Cost Rocords 

Itemized records of job costs will show how much school di str icts 
are paying for their repair work. These records, initially entered on 
a regular field job sheet, may be transferred to permanent forms 
» w hen the job has been completed. The completed job sheet should 
describe the job, list all materials used, show the type and amount of 
labor employed, indicate the number of miles traveled to and from 
the job (using the maintenance shop or headquarters as the point 
for departure and return of workers) ; give the estimated cost af the 
job, the dates on which the work was started and finished, the date 
‘ and cost of the job if done previously, and should show the total 
cost of the current job, with a breakdown as to labor and materials. 

That portion of the job sheet which calls for “materials used” 
should be completed by inserting the quantity, namebrand and com- 
pany from which purchased, order number, if any, company invoice 
number, and cost of all materials used on the job. If any materials 
are secured from warehouse stock, the requisition number and cost 
should be substituted on the job sheet for order and invoice numbers, 
respectively. \ 

An< ther section of the job sheet is concerned with the type and 
amount of labor employe*!. Such information as name and classifi- 
cation of workers, hours worked, hourly wage rate, and total wages 
paid to each employee shoufc be recorded in this section. 

In school districts where cost records are maintained, several ad- 
vantages seem apparent. Comparisons can bfe made between the, rela- 
tive economy of work performed by school maintenance crews and 
work let out on contract. Data contained in such records may' serve 
as a basis for making cost estimates for future jobs. Employee effi- 
ciency “will tend to improve, because supervisors and workers know 
that a check is being made on their jJhk. Over a number of years, 
job frequency can be established, and finally, community-board rela- 
tionships may be improved, because evidence will be available to 
show that funds were spent where they were needed. 

Control Records 

All records and reports which contain information concerning 
maintenance inspections, schedules, costs, and jobs (planned, under 
wAy, and completed), data on appropriations, expenditures, and 
unobligated balances (either on an annual basis or on a cumulative 
basis) may be regardedas control records. If such records are kept 
current, school officials can use them to keep the maintenance program 
und ? control at all times, thus preventing maintenance neglect in 
some schools and eliminating pressures for excessive worjc in others 
Basic types of control records are: Specific maintenance Control 
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records and cumulative general aratrol records for each school; . 
master control records and maste^Vdget control records* on all 
schools in the district. A brief description of each type follows. 

The specific maintenance control record should be divided into 
three major sections corresponding! to the three parts of the mainte- 
nance survey instrument (site, building, and equipment), because 
certain types of data from the instrument will have to be transferred 
to the control document. These three sections should be desingated 
as: “Maintenance Control-Site”; “Maintenance Control— Build- 
ings”; and “Maintenance Control— Equipment” They should pro- 
vide space for recording data common to all, such as: Inspection 
date, needs, year repairs are scheduled, estimated cost, order number, 
date performed, and actual cost. Other types of data, will differ for 
each section, these being classified according to major and minor 
specifies outlined in the survey instrument. Exhibits 1, 2, and 3, in 
-appendix A, illustrate how these forms may be constructed. 

The cumulative general control record for each school is designed 
to show the cumulative cost of work done on each building over any 
desired number of years. It also furnishes data for making comparL 
sons, in terms of specific kinds of expenditures, among the schools 6f 
the district. The line-item breakdown may follow any convenient 
pattern, but it is suggested that it be extensive enough to cover all 
major and minor specifics. Exhibit 4, appendix B, illustrates this 
type of record form. 


The master control record for all buildings owned by the district 
i® a convenient way of consolidating maintenance expenditures, by 
years and for as many years as desired, for.each of the three main- 
tenance categories (site, ^ building, and equipment). Exhibit 5, ap- 
pendix C, is a sample of this record. 

The master budget control record shodld show how much money 
has been budgeted for each building, how much has been spent, how 
much remains to be spent, the estimated unobligated balance at the 
end of * the year, and the actual unobligated balance* at the close of 
the fiscal period. These data should be entered opposite the namw 
of each building in the district. Exhibit 6, appendix D, is an illus- 
tration of this recortkform. 

These record forms are exhibited in the appendix for the purpose 
of showing how they may be developed. Local officials may wish to 
modify them to meet the requirements of their particular ^.mainte- 
nance patterns. 


• Adapted fn* Ronald Brown. A Bnccemful PUn for the Economical and Bfldent 
Ifelntenaaee of School Bnlldlnga. Bulktin 0 / the Softool of sjucotion InSUnm Vnivtr- 
«i*. (voL SI. Wo. 4.) Bloomington. Ind.: Bureau of Coopera tire Reoearch and Field 
Senriee, Indiana Ualveraltjr. September IMS, p. 15-38. 
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Controcfval Records 

In many school districts some maintenance jobs are of such nature 
that they can be performed more economically by outsiders than by * 
the school maintenance department. A complete roof replacement is 
an example. Such jobs are generally awarded to local contractors 
on the basis of competitive bids. If school maintenance of any 
significance 4s performed in this manner, officials should require bid * 
bonds and should execute a written contract with the successful 
bidder. This contract should be complete and should cover essential 
relationships and obligations. 4 

The nature of work to be done under this contract may necessitate 
that the board of education protect itself and the school district by 
requiring the contractor to furnish performance, surety, and war- 
ranty bonds, as well as insurance covering district liability, as needed. 
These documents, along with working plans and specifications — if , 
these are requi red— should become a part of the district’s mainte- 
nance records. 


RESPONSIBILITY FOR MAINTENANCE RECORDS 

The foregoing discussion indicates that, among other things, data 
contained in maintenance records can be used to justify appropria- 
tions. This function attaches so much importance to record keeping 
that responsibility for this task should be /determined by the school 
board' or by the superintendent. 

It is not suggested here that any fixed pattern be followed^ but in 
some school districts where there is an extensive maintenance pro- A 
gram, it has been practical to hold school principals responsible for 
equipment inventory records for individual schools; the warehouse 
foreman, for warehouse inventories; maintenance shop foremen, for 
shop inventories; the maintenance supervisor, for portable mainte- 
nance equipment; and the transportation supervisor, for pupil trans- ' 
portation equipment. Practice indicates that cost and control records 
are kept in duplicate, one set by die business manager and the other 
by the superintendent of buildings and grounds. Contractual rec- 
ords, such as contracts, bonds, and insurance policies, are kept by 
the business manager. Other . documents relating to contractual 
records, such as working drawings and specifications, are ’kept by 
the superintendent of buildings and grounds, copies of which may. 
also be in the hands of the maintenance supervisor and in individual 
school offices. * . 


4 N - Vlle *- Local School Contraction Program*. Washington : U.S. Government 
Printing Office, 1957. <U.S. Department of Realth, Education, and Welfare. Office of 

Education, BoUetin 1957, No. 20.) p. 88. 
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CHAPTER V 

Reducing Maintenance Costs 

F OR THE SC/HOOL YEAR 1955-56, the cost of maintaining the 
public elementary and secondary school * plants in continental 
United States amounted to $319,559,000 1 exclusive of school Jlant 
operating expenses. This expenditure accounted for nearly 4 per- 
cent of total expenditures for public education at these levels, and 
amounted to about $25 per pupil. While this amount — and more — 
may be amply justified in light of maintenance aims and purposes, 
it seems probabl that,* in relation to total current expenditures, 
future school maintenance costs might be reduced without serious 
consequences by carefiil attention to some of the major factors which 
influence these. costeT Four such factors will be discussed in this 
chapter: (A) Ne& construction; (B) maintenance equipment and 
supplies; (C) maintenance practices; and (D) continuous evaluation. 

HEW CONSTRUCTION 

Th excuse that “hindsight is better than foresight” is of little 
value when school plants, new or old, require excessive expenditures 
or upkeep. .Experience indicates that many maintenance problms 
confronting school people are inherent in building design, construc- 
tion, and choice of materials and equipment. M seems obvious that 
if certain steps are taken during the planning, construction, and 
equipping stages of new plants, most of these problems need not 
arige. Among Hfe more important steps are: (1) Utilizing reser- 
voirs of experience; (2) standardizing components; (3) specifying 
low maintenance materials' (4) requiring adequate inspection and 
supervision; (5) choosing nearby suppliers of mechanical equip- 
ment; (6) purchasing furniture and equipment by specifications; 
(T) arranging on-site training for ipaintenance personnel; (8) filing 
building plans and specifications; and (9) providing a building 
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Utilizing Reservoirs of Experience 

Among recent development? in educational administration is a 
concept that it is desirable to involve in decision making those people 
who will be directly affected. Educational literature dealing with 
school plant planning stresses the importance of securing the. par- 
ticipation of professional staff members, other school employees, 
pupils, and* * lay citizens in such planning.* In many cases, educa- 
\ tional consultants and school plant specialists from State depart- 
ments of education, as welHfe consultants from private firms, tender 
valuable assistance in planning school facilities. Boards of educa- 
tion and superintendents are happy to have this assistance, but they 
frequently overlook others wjio may make valuable contributions 
with respect to plant operation and maintenance .economies^-— cus- 
todians, custodial supervisors, and maintenance personnel. 

Custodians and custodial supervisors tuay know from experience 
the types of custodial equipment and apparatus needed, the design 
and location of space fo^ housing them, and the placement of various 
types of equipment with • relation to each other so as to provide 
optimum plant operation and maintenance. In addition, they may ' 
be able to give competent advice regarding the number and location 
of electric outletSj service sinks, and hot and cold water faucets, for 
efficient custodial service. Furthermore, custodians who are to oper- 
ate the mechanical systems of new school buildings should be ert- 
• couraged to visit an<^ inspect such buildings in the various stages of 
cohstruction. They may thus become’ intimately acquainted with 
design, cohstruction, and operating details as < new structures grow 
to completion,* ’ , 

Jh the same manner maintenance personnel can^draw upon experi- 
" ence . 40 recommend maintenance economies which can be built into 
new structures . 4 They can suggest. that: 

h It Is poor economy to bury piping so thoroughly that sections of walls, 
ceilings, or floors have to be removed, at great expense to make repairs on 
pipelines. , , 

: 2. Pipe chases should be large enough to permit Jater maintenance (dera- 
tions with ease. ’• 

8. Certain types of- hardware and certain finishes require less malhtenance 
than others. 


* Quito fpr Planning Behoof PUmU <1008 edition). National' Council on 8cboolhouw 

Con. t ruction. ' . Nashville, Tenn.: The ConneiL (W. D. lCcClurktn, Peabody Collese, 
Executive Secretary.) 1008. p. 8. ^ ‘ 

* Norman 3: Boyan. Involving the Custodian In School Building Planning* American 

00^1 03 *** Univ * rtit *‘ VoL N,w Xorks American School Publishing Co., 1067, p. 
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4. Doors and door back? should be of the right and weight to hold the 
type closers specified; 

5. Adequate flashings should be specified and provision made for' fire safety. 

8. Certain types bf floor covering or floor finishes have greater durability 
^n others, j • ° 

T. Water, sewer, gas and steam lines should be large enough to accommodate • 
future additions, if contemplated. 


. Standardizing Components 

Some designers, administrators, teachers, and citizens object to 
school building standardization of overall design, but are not neces- 
j sarily opposed to modified standardization of component parts, such 
■ as windows, doors, chalkboards, hardware, plumbing fixtures, elec- 
trical outlets and switches, heating equipment andv controls, and 
classroom equipment. It is not difficult to standardize these items * 
for new buildings, but for older^buildings the process may be slow, 
depending upon the need for repairs, replacements, and remodeling. 
^£l r ith fewer typps and sizes of material and equipment, a smaller but 
more complete stock of repair and replacement parts need be kept in 
inventory,. and yet repairs can be made promptly as needed. Also, 
workmen, having fewer types of jobs to perform, should be more 
proficient. These items can be a big factor in the reduction of main- 
tenance costs. " . ‘ 

It seems obvious that if windows are standardized throughout, the - 
system, glass replacement could be handled much more efficiently and 
at less cost than would be possible if windows and window lights 
vary in size, because glass replacement, involving various sizes and 
consequent waste in cutting is quite expensive. For ^example, a re- 
cent survey of school buildings in a district with 'an enrollment Qf 
about 117,000 pupils revealed that more than 20,000 windd% lights 
had been broken between the spring and fall sessions. The cost of 
replacing this glass was estimated at more than $60,000, a cost of $3 • 

<(per light, or nearly 52 cents per child enrolled. 

Doors for class rooms, .exits, closets, shaft openings, storage rooms, 
gymnasiums, and auditoriums can be' grouped^ and standardized as 
to size, design, and type. • \ 4 

Details and examples concerning other components need not be 
given here, but experience indicates that maintenance costs can be 
reduced through their standardization. , 


\ Specifying Low-Maintenance Materials , 

The relation of initial cost to maintenance cost is a problem of 
grave concern to school administrators, architects, boards of educa- 
tion, and the public; That the initial cost of a school structure could 
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well represent a relatively small down payment as compared with 
the cost of maintenance over the life of the building is a generaliza- 
tion based more on experience tha/i on research. Architects are often 
asked to justify the use of more costly materials in terms of savings 
m maintenance j>ver the years, but it has been difficult for them to 
reduce this problem to dollars and cents. 

In an effort to provide research, evidence in this area, the School 
Planning Laboratory of Stanford University and the Educational 
Facilities Laboratories, Incorporated, recently sponsored a study to 
determine the relationship between initial cost and maintenance cost 
This study 8 was limited to 20 buildings under 10 years of age in 
one school district. It defined initial cost as cost of buildings only, 
excluding such costs as excavation* work outside building lines! 

tural fees, and the like; and maintenance cost as cost of 
repairs to buildmp only, excluding upkeep of grounds and repairs 
to movab)T^tfp$P& The study revealed a correlation of -.46 
between mitiafcost and maipt^nanc^iiSt, both expressed on a square 
foot baa* This coni»gs|grs a substantial inverse relation- 
ship, namely, that as initial costs rise, ii^iihtenance costs fall. Con- 
clusions of the study strongly suggest that “the path of real economy 
lwds in the direction of inijtial costs high enough to permit the use 
of quality products in school constreBtion.” € 

In specifying materials, long-nm%sts should be given due con- 
sideration. For example, in one case, asphalt tile was omitted from 
concrete floors for reasons-’of economy. It was later discovered that 
the extra maintenance costs of the concrete floors would have paid 
for the tile in only years, 1 

Requiring Adequate Supervision and* Inspection 

It is oftep taken for granted that architects will provide compe- 
tent supervision throughout connstruction, and give the completed 
job a thorough architectural and engineering inspection before it is 
acoepted by the board. Unfortunately, this is not always true. 
Architects irt often asked to cut their fees, and where this happens, 
they may attempt to absorb the loss by .neglecting supervision during 
construction and omitting inspection when the job is completed. If 
the board pays the standard fee for complete architectural-engineer- 
ing semcesjrt should not only insist upon, but receive, competent 
supervision and inspection on each job. 

i* cau, - : 8un,ord ubit,mi * *— * 

•me. 

T Cutting CottjtMm Behmlhotut Comtrurtion American Association' at fehMi imi. 
Istrators. WashlW : The Ablation. 1W2. “ lT Bc,,#0, 
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^ recent survey 8 reveals that the standard fee for complete archi- 
tectural services, including planning and designing, supervision, and 
I inspection, ranges from 4 percent of construction costs in some 
states to as much as 9 percent in others. Of these standard fees, 
the amount ‘attributed to planning and designing ranges from 3 per- 
I cent in some States to 6.4 percent in others; and the amount at- 

j tnbuted to supervision and inspection ranges from 1.5 percent to 

! 2 percent 

The puriK»e of on-the-job supervision and inspection is to protect 
school di trict against the substitution of inferior materials for 
those specified and to give reasonable assurance that all work has 
been properly done. Such protection and assurance constitute an 
important factor in reducing future maintenance costs. 

Choosiofl Suppliers of Mechanical Equipment 

Of some significance in determining future maintenance costs of 
new school buildings is the availability of technical service for 
mec ftmca equipment. Nearby distributors, who maintain service 
departments and carry a complete stock pf repair parts for equip- 
ment which they sell, can answer service calls and make repairs 
much more cheaply than distributors who are located in distant 
cities. Recent trends in school construction indicate that architects 
and engineers are specifying a greater variety of complicated equip- 
ment and controls than formerly. When such equipment fails- to 

notion, the services of factory-trained mechanics are often re- 
quired. - If these; services can be obtained more reasonably from 
nearby suppliers than from others, it seems prudent ‘that from the 
standpoint of maintenance economy, loca* dealers should be chosen ; 
to furnish mechanical equipment This does not imply that “closed” 
specifications should be used, but that an annual service contract or 
similar document, may be considered along with bid prices on the 


Purchasing Furniture and Equipment by Specifications 

The term “furniture and equipment,” .as used here, refers to such 
items as seats, desks, lockers, laboratory tables, auditorium seating, 
instruction machines, and the like, but does not include heating, 

plumbing and electrical services, which are generally considered a 
part of the building. , • • * 

* . • • ^ ^ dp not include fumiturtf^and 

equipment in the general contract This procedure eliminates ifi- 


. ' Cn't Wo Bay Stock P1*b» for School* 1 
her IMS, p. is. 
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tect’s fees and contractor’s profits on these items. However, careful 
specificauons should be drawn and competitive bid procedures fol- 
lowed when purchasing furniture and equipment. Furthermore, 
xse lection should be made as soon as feasible so that, during con- 
struction stages provision can be made for spacing, utility connec- 
tions, waste lines, and other requirements. 

The use of carefully prepared specifications in the purchase of such 
equipment can help eliminate items that are known to require exces- 
sive maintenance. For example, experience has shown that cast 
iron standards for fixed auditorium seats are more durable than 
steel standards. If cast iron standards are not specified, suppliers 
may deliver steel. Again, early selection may play a part in main- 
tenance costs in that building modifications, whieh may be necessary 
because equipment specifications are not known, are often charged to 
maintenance rather than ^-construction. 

Arranging Onsite Training 

Local school plant personnel who are to service the mechanical 
systems of a new school should be thoroughly familiar with the de- 
tails of every system involved. In addition, they should know the 
maintenance requirements of other pertinent features of the building. 

Operating manuals dealing with the daily care and general main- 
tenance of equipment are generally supplied by manufacturers, but 
do not meet all needs. On the completion of a new building, school 
plant employees responsible for operating and maintaining it should 
be given onsite instruction relative to the mechanical systems and 
other aspects of the structure. Manufacturers whose* products are 
used in a building are generally willing to furnish factory-trained 
instructors for this purpose. Other manufacturers frequently pro- 
vide other services relating to operation and maintenance. For ex- 
ample, so me oil companies will make a survey, without charge or 
obligation, to determine the proper oil or lubricant to use with vari- 
ous types of equipment. 

These onsite training programs, as well as other services provided 
by manufacturers, may obviate expensive service calls, prevent costly 
breakdowns, and thus reduce overall maintenance costs. ’ 

Filing Plans and Specifications 

A complete set of plans and specifications for each school in the 
district should be filed in the custodial service room or in the prin- 
cipal’s office. In addition, copies of these documents should be filed 
in the maintenance office or in some other central office. Although 
plans and specifications usually belong to the architect, he is gener- 
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ally willing to provide the school district with sufficient copies to 
meet its needs. 

If such documents are readily available, valuable time may be 
saved in cases of emergency as well as in planning the long-range 
maintenance program. Furthermore, if subsequent additions are 
required, or if remodeling becomes necessary, structural drawings 
may be used to determine the size and capacity of weight-bearing 
elements, thus eliminating the need for extra architectural services 
and costs, involved in making this determination. 

Since plans «pd construction drawings vary in size and often 
becpme brittle with, age, their storage may constitute a troublesome 
problem for most school districts. The need for special files and 
the danger of loss of drawings from deterioration may be overcome 
>) producing small-scale photostatic copies or by microfilming 
However, photostatic copies ace often difficult to read, while micro- 
film can be examined in a viewer, and drawings so recorded can be 
enlarged photographically when needed. Regardless of the method 
used in preserving and /storing these documents, it should be recog- 
nized that their value in reducing maintenance costs lies in their 
availability and legibility. 

Providing a Building Manual 

Some economies in operating and maintaining the school plant 
may be effected through the use of a building manual. In derelop- 
ing this manual, the board’s contract with the architect should 
specify that he is to furnish the board with one or more copies of 
such manual upon completion of the building. Among other thin ire. 
the manual should contain: 

1 T,eW Of Rcho ° I * ,te - taken at minimum altitude, on a bright 

2. A plot plan drawn to scale, showing the general outline of site facilities 
Including building*, pavejl areas, walks, landscaped areas. Incoming utility 

main shutoffs for water, gas, and electricity; correct measurements 
of the #lte, location of fireplugs, hnd the names of adjoining streets. 

3. A miniature floor plan, drawn to scale, of each building, Including the 
name and number of each classroom. 

4. Codes to Indicate the type of floor covering and the exact measurement of 
each room, and roof types by building sections! 

At Manufacturers' Instructions on the Installation, operation, and mainte- 
nance of building components and equipment; factory lists for replacement 
• parts for all equipment and machinery. \ 

8 . Architect's suggestions concerning light control, operation of mechanical 
systems, use of fire protective apparatus, proper adjustment of room* tem- 
perature controls; provisions for future installations and additions, and 
any special features to which -the architect may wish to call attention. 

7. A section giving general Information. 


78 


ORGANIZING THE MAINTENANCE PROGRAM 


MAINTENANCE EQUIPMENT AND SUPPLIES 

Another major factor effecting maintenance costs involves the use 
of maintenance equipment and supplies. As used here, equipment 
refers to tools and machinery; and supplies, to materials needed to 
complete maintenance jobs. Both may help reduce maintenance 
costs if due consideration is given to: (1) Selecting equipment, (2) 
testing materials, (3) planning quantity purchases, (4) taking ad- 
vantage of discounts, (5) purchasing by specifications and competi- 
tive bids. 

Selecting Equipment 

Since labor accounts for about 80 percent of the cost of mainte- 
nance, it is imperative that school officials select labor-saving equip- 
ment for all operations requiring frequent attention. Adequate tools 
in the hands of competent maintenance personnel will quickly pay 
for themselves in time saved. Some examples of such tools are 
portable paint-spraying machines, electric drills, saws, senders, ^and 
pipe-cutting machines. These and other labor-saving devices should 
be considered by school systems that wish to develop efficient, eco- 
nomical maintenance programs: ^ 

Testing Materials 

The quality of maintenance materials that have been on the market 
for several years is generally well known but new materials, said 
to, be superior to and cheaper than older products, are being devel- 
oped at a rapid rate. Regardless of claims made for such materials, 
they should not be substituted for those of known quality unless tests 
confirm their superiority. Large school systems may have their own 
research laboratories for this purpose; others may be able to secure 
reports from a number of reputable organizations whose business 
i® research and testing. Another source of information on this sub- 
ject 'is a standards and specifications document prepared by the 
Federal Bureau of Standards. In some cases, it is advisable for 
local school systems to do some testing op their own. Among the 
products and materials that should be tested under local conditions 
are floor covering, mastics, seals, waxes, and finishes; paints and 
varnishes; roofing compounds; calking and weatherproofing sub- 
stances; and cleaning compounds. 

Winning Quantity Purchases 

If adequate storage and distribution facilities are available, it is 
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purchases are: (a) Vendors usually give better prices; (b) with 
materials on hand, workmen will not be delayed, and man-houre wUl 
be saved; (c) many emergencies can be handled without delav, pre- 
venting interruption of services; and (d) fewer bookkeeping and 

c erica operations will be required in cheeking invoice® and pay* 
mg billa j m 

Taking Advantage of Discounts 

Many vendors offer discounts ranging from 1 to 2 percent if in- 
voices are paid within 10 days after receipt of merchandise. Some 
hrms, considering direct orders as “house business,” pay no sales 
commissions on them, and allow discounts equivalent to percentages 
usually paid in commission®. Such discounts, if taken, can mean 
considerable savings to the school district. 

Pw&aMBQ by Specifications tod Competitive Bids 

When the school district purchases maintenance materials and 
other supplies on the basis of good specifications and competitive 
lt 18 more to gPt what it wants at economical prices. 

Specifications may he established by brand, tiade name, “or equal," 
by electrical, chemical or physics 1 characteristics; by standard 
samples picked tt^fmdom ; by describing materials as to purpose 
and use; or by Federal standards. These procedures will not be 
described here, but whatever method is used, the completed specifica- 
tions document should tell the seller; exactly what the district wants 
and what it expects him to deliver; should be broad enough to permit . 
as wide competition as possible, and provide reasonable tolerance; 
should I emphasise performance rather than chemical composition of 
method of manufacture; may describe methods of sampling and 
testing which will be used; may contain instructions for inspection 

marking packing, and . delivery ; and may include provisions for 
settling disputes. 

If intensive local testing is not feasible or contemplated, manu- 
facturers may be asked to certify to the district that the materials 
supplied age guaranteed to comply with the requirements and tests 
of the specifications. If this procedure is followed, performance 
bonds should be required. • 

il4Ve statute8 requiring school districts to purchase 
on tbff*&a&is of competitive bids when the cost is equal to, or in ' 
excess of, certain stipulated amounts. However, in awarding con- 
tracts to bidders on maintenance supplies and materials, it may be 
economical to accept the best bids* on individual items .rather than 
to give the entire order to one firm which offers the lowest single 
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lump sum bid. This method enables dealers who are able to furnish 
some items, but not r 11, to enter bids, and hence broadens competi- 
tion. In using this method, school officials should protect bidders by 
guaranteeing that they will not be expected to fill orders for items 

unless the total order exceeds a fixed minimum amount. , ' , 

> * * 

MAINTENANCE PRACTICES 

Good maintenance practices contribute to economy by improving 
efficiency and preventing waste. They may include: (1) Planning* 
preventive maintenance; (2) following a schedule; (3) utilizing 
staff specialization; (4), establishing work sequence; (5) installing 
two-way communication; (6) negotiating service Contracts; and 
(7) using central maintenance shops. 

Planning Preventive Maintenance 

The meaning, of preventive maintenance is illustrated by two 
proverbs: “An ounce of prevention is' worth a pound of cure” and 
“A stitch in time saves nine.” Preventive maintenance recognizes 
a 'hormal life span for vital components of buildings and equipment, 
provides^ minor repairs as needed, prevents costly replacements, pro- 
tects against disruptive plant failing and often averts danger to 
the lives of personnel. 

Following a Schedule 

Efficiency arid economy will be promoted and time saved if school 
plant maintenance is on a schedule rather than a hit-or-miss basis. 
This means that the entire program should be planned months in 
advance with recurring, periodic, replacement, .emergency, and im- 
provement maintenance being given proper perspective in the overall 
master schedule. 

• m 

Utilizing Staff Specialization 

In recent years, school administrators have come to realize that 
the jack-of-all-tradee maintenance worker'll} not as efficient as he 
was once thought to be. They now recognize that maximum indi- 
vidual skills can be developed if workmen are organized by con- 
ventional trades, such as carpenters, electricians, plumbers, painters, 
pipefitters, mechanics, and the like ; and that performance standards 
are improved if workers are assigned to their respective areas of 
specialization. However, if emergencies arise, all workers, regardless 
of areas of specialization, should be expected to assist in making 
repairs. 1 ' 
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Establishing Work Sequence 

Another practice which will contribute to maintenance efficiency 
is that of establishing proper work sequence. For example, if in- 
terior renovation is beiijg done, the work sequence should be in the 
order of ceilings and light fixtures, walls and woodwork, doors and 
windows, chalk and" tack boards, and floors and floor covering.' This 
sequence will eliminate work duplication, avoid confusion, and pro- 
duce more satisfactory results. 

Installing Two-Way Communication 

Two-way communication facilities between field crews and the 
central maintenance office will be helpful in reducing man-hours and 
transportation costs for maintenance personnel. For example, re- 
quests- for emergency service are often received at the central office 
after work crews have departed for }he day’s work. Such requests 
can be relayed to these crews while they are in the field, thus per-| 
mitting them to proceed from job to job without loss of time and 
excessive travel. Furthermore, if additional materials or supplies 
are needed for the jobs encountered, the foreman of the field crew 
can request the maintenance office to send them out to avoid wasted 
time in waiting for supplies. 

Negotiating Servile Contracts 

Md(St equipment vendors are prepared to service equipment which 
they sell. In some instances, they offer annual service contracts at 
nominal cost. The contracts usually obligate the vendor to answer 
service calls and provide labor, but not replacement parts, at stipu- 
lated annual fees. School districts having a variety of complicated 
equipment may find such service contracts more economical than 
work performed by their own maintenance department. 

Using Central Maintenance Shops . 

Central maintenance shops have proved advantageous in medium- 
to-large school districts where most maintenance functions are per- 
formed by school plant personnel. To be efficient, such shops must 
be adequate as to size, appropriate as to type, must have proper 
tools in sufficient quantity to do all required work, ai& must carry 
a supply of materials and parts tp^meet normal requirements. 
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CONTINUOUS EVALUATION 

Few maintenance programs, however adequate and economical, 
are perfect in all details. School officials have an obligation to 
eliminate imperfections, or at least to make improvements, when 
evidence shows their existence. Such evidence may be obtained 
through the accumulated result of experience and through a con- 
tinuous evaluation of techniques, practices, performance standards, 
and administrative procedures related to maintenance. The overall 
effect of such evaluation should be more maintenance for less money. 

A 

* 


\ 
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